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PREFACE 


This book (document 73002BZ) is intended as an aid to 
maintenance personnel servicing process management and 
control equipment such as FOX 2 Systems. It contains 
information necessary to trace signals through or 
replace integrated circuits (ICs). ICs described 
herein are used in standard system components manufac¬ 
tured by The Foxboro Company. ICs In standard system 
components, such as computers, drums, CRT consoles, 
etc. that are part of the Foxboro product line, but 
not manufactured by The Foxboro Company, are not 
included. 

Foxboro part numbers and equivalent IC manufacturer's 
part numbers are identified in Table 1. This table 
can be used as a parts substitution list in the re¬ 
placement of integrated circuits. 

All integrated circuits described in this standard 
book might not be in any given system, and any ICs for 
custom modules designed specifically for your system 
are not covered in this standard book. 

IC information is presented in Foxboro part number 
sequence, as indicated in the table of contents. 

Pages are not numbered, so information on an IC is 
located relative to the alpha-numeric part number 
sequence. 



Table 1. Integrated Circuit Cross Reference Data 















































Table 1. Integrated Circuit Cross Reference Data (continued) 
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Table 1. Integrated Circuit Cross-Reference Data (continued) 
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absolute maximum ratings (over operating free-eir temperature range unless otherwise noted) 


Supply voltage V cc * (See Note 1). . 

Supply voltage V cc _ (See Note 1).'-7 V 

Logic and inhibitor input voltages (See Note 1). 5 5 v 

Common-mode output voltage (See Note 1). -5 to 12 V 

Operating free-air temperature range. Series 55 .-55°C to 125°C 

S»*« 75.0°C to 70°C 

Storage temperature range, ceramic dual-in-line (J) package.—65°C to 150°C 

plastic dual-in-line (N) package.-55°C to 150°C 


recommended operating conditions (see note 2) 



SN55109, 

SN55110 

SN751Ca. 

SN75110 

UNIT 
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NOM MAX 

MIN 

NOM MAX 

Supply voltage \>c.C+ (See Note 11 

4.5 

5 G.5 

4.75 

5 s.:z 

V 

Supply voltagg V cc _(Sea Nota 11 

—A.b 

-5 —S.5 

-4.75 

-5 -5.25 

V 

Positive common-mode output voltage (Sea Note 1) 

0 

10 

0 

1C 

V 

Nanntive common-modo output voitano (See Note 1) 
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-3 
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-3 

V 

Operat.ng free-air temperature rar.-ja 

-55 

125 
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70 

°c 


NOTES: 1. These voltege values are with respect to the network ground terminal. 

2. When using only one channel of the line drivers, the other channel should be Inhibited and/or Its outputs grounded. 
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electrical characteristics (over operating free-air temperature range unless otherwise noted) 


Hqh-lewl input 
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1 A. IB 2A or ?8 


Low loti input 
l|L(L) cwt*o| mto 

1 A. IB. 2A or 28 


H^h-level input 
•iHfl) current mto 



test conditions: 


V'CC* • WAX. V CC _ • MAX. 

V| H (L) - V 


V CC . =MAX. V CC . - MAX. 

V !HlL) * MA * V CC « 


V C C* “ MAX. 
V, UU -04 V 


V CC- ' ***■ 


1C or X 


v cc» • MAX - 

VlHIII - MAX VCC4 

V C C- ' MAX. 

'ILIII 

Low level input 

current mto 

1C or 2C 

17 

V CC* * “A*. 
V| L ,||-0«V 

V CC - ‘ “A*. 

l|H(l| 

HtgTv »vei input 

17 

VCC, • MAX. 

V.MIII - JIV 

Vcc- - MAX. 


current mto 0 


Vcc* -MAX. 

V,„ m - MAX V CC * 

Vcc- ' MAX. 

'ILIII 

Low level input 

current into D 

17 

Vcc. - MAX. 
V|UlfO« V 

Vcc- ‘ MAX. 


On-state 
output current 


on suit 

•oioiii 

Output Current 

18 

VCC. " MIN. V C C- • MIN 

Supply current Irom 

•CCHon) Vcc* with 

driver enabled 

19 

VllIU * 0 * V. V|„|„ - 3 V 

Supply current from 

'CC-lonl V C c- «•"> 

driver enabled 

19 

V|l(U*04V. V|H||| - ? V 

Supply current from 

'CCelolfl V CC* 

driver inhibited 

19 

VlLILI • 0« V. V|t|l|-0IV 

Supply current Irom 

•CC-foff) V C C-with 

driver inhibited 

19 

VllIU-04 V. VIUII-04V 



tFor condition! mown as MIN or MAX. um approprlata valua spaclfiad undst racommandad operating conditions tor tha appllcabla 
davlca tvpa. 

§ All typical valuas ara at V cc+ - 6 V. V cc _ - -S V. T A - 25°C. 

switching characteristics, Vcc+ = 5 V, VcC— = 5 V, Ta = 25°C 
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Propagation delay time, k>wto-hagh 
*PLH(I) >•»•*. from Inhibitor input C or D 
«o output Y or Z 


Propagation delay time, h^h-to-low 
tPHL(l) from inhbrtxx input C or D 
to output Y or Z 
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1. DESCRIPTION 

Circuit, Integrated (dual in-line package) hex inverter 

2. PHYSICAL CHARACTERISTICS 
See Sheet 2 

3- PERFORMANCE CHARACTERISTICS 
See Sheet 3 & 4- 

4. MANUFACTURER'S NAME & PART NO . 

Texas Instruments, Part No. SN75107N 
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absolute maximum ratings (over operating free-air temperature range unless otherwise noted) 


Supply voltage V cc . (See Note 1). 7 v 

Supply voltage V cc . (See Note 1).-7 V 

Differential input voltage (See Note 21. » 6V 

Common-mode input voltage (See Note 1). 

Strobe input voltage (See Note 1 |. 55v 

Operating free-air temperature range. Series 55 .-55°C to 125°C 

Swi « 75 .0°C to 70°C 

Storage temperature range, ceramic dual-in-line (J) package.-65°C to 150°C 

plastic dual-in-line (Nl package.-5S°C to 150°C 


recommended operating conditions (see note 3) 



,! I.-H n l 

SN75107, SN75103 

UNIT 

MIN NOi.1 MAX 

MIN NO.M MAX 

Supply vollsg* V cc . ISw Note II 

Supply vollege V rc . ISo. Note 1| 

4 5 5 5 5 

-4.5 -5 -5 5 

475 5 5.75 

-4.75 3 -5.25 


Output sink current 

Differential input voltage (See Note* ? and 41 


-10 

-St 5 

mA ] 

v 

Common-mrfli input voltage (See Notes 1 and 4) 

-31 3 

-3T 3 


Input voitage rang*, any differential input to ground (See Note 4) 

-5. 3 




-55 125 

5- 7o~ 

Sea 


NOTES: 1 . These voltage values ere with reepect to network ground 
terminal. 

2. These voltage values are at the noninverting (♦) terminal with 
respect to the inverting (—) terminal. 

3. When using only one channel of the line receiver, the Inputs o* 
the other channel should be grounded. 

4. The recommended combinations of input voltages fall within 
the shaded area of the figure at the right. 


1 The algebraic convention, where the most positive limit 1s designated 
maximum. It used in this data sheet with logic Input voltage levels 
only. 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 

Quadruple 2-input NAND gate with open collector output, 

2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 3. 


3. PERFORMANCE CHARACTERISTICS 
3.1 See Sheets 4 & 5. 


MANUFACTURER'S NAME AND PART NO. 

Texas Instrument, Part No. SN7403N 

Sprague Part No. USN7403 

National Semiconductor Corp. DM8003N 



NOTE: Only the item described on this drawing when procurred from 
the manufacturers listed hereon for use. A substitute item 
shall not be used without Engineering approval. 


SIZE SYMBOLiDftAWING NO. REV 

A B[CS004klT A\ 


DO NOT SCALE PRINT 


SCALE: 


SHEET OF 











• f? C'i' '< ■* o ’ $ v ft 

^;vvv’.V 

G33®0-$© 


- 1 -—iurt*i •>*« , **’ — •- -• . - .. .* U i. iJ 

‘"•-W -■ • -- , . J b !i a .■ y 


j-~ j i 


NOTES: o. TK* livo-r.oiiKc.-t pin facing it 0.100 bolwtan con- 
ta»lin»). E-. -it p-n ctilgrline it local sd wil!:in iO.O'O 
ot lit i /. lor-'^.ioOnol potilion rslalivs lo pint 
e.‘ ' ii 

b. All d.montiont in inch*! unlott oiherAita not«d. 

c. Thu tiirr* lioii doet not apply lar toU!*r-dipp«d 

d. Wit on iddtr-v. vt*d leadt or* tptcificj dipped area 

c,.„ oi lit* load ■ tiom Iho load lip r.> ui loaf) 0 0*0 

inch o."v* {St tiling pionu. 

, mmm • • All JiDCC TO-116 nolet apply. 


14-PIN FUNCTIONS 


SIZE. |SYMBOL* 0 < - WING NO. 


— ~~ •. • ...J ■ ! 


NOT SCALE PRINT 


SOftib (6/67) 


!SCALE: 


SHEET 






CIRCUIT TYPES SN5403, SN7403 
QUADRUPLE 2-IMPUT POSITIVE HAND GATES 
(WITH OPEN-COLLECTOR OUTPUT) 


schematic (each gate) 
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recommended operating conditions 


MIN NOM MAX 


Supply Voltage Vcc: SN5403 Circuits. 

SN7403 Circuits. 

Normalized Fan-Out From Each Output. N (and see pages 2-7 and 2-8) 
Operating Free-Air Temperature Range. Ta: SN5403 Circuits 

SN7403 Circuits 


45 


5.5 


525 


-55 


125 


UNIT 


electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONSt 

MIN TYPJ MAX 

UNIT 

Logical 1 input voltage required 
v in( 1) •' ho,h •t'Put terminals to ensure 

logical 0 (on) lovol at Output) 

1 

V CC -M'N 

2 

V 

Logical 0 input voitaga required 

v in<0) •* ••i h » input terminal to an aura 

logical 1 (oN) lovol ot output 

7 

Vcc " MIN - V*,-0.8 V. 

0.8 

V 

, 00 ,( |) Output revera curront 

7 

Vcc-M'N. V, n -2V. 

v outni ■ s.s v 

250 

oA 

v out(0) Logical 0 Output voitaga Ion laval| 

1 

W CC • “ IN . 

'sink - 16 mA 

04 

V 

Logical 0 lovol input curront loach 

input) 

3 

Vcc - “AX. Vi„ - 0.4 V 

-1.8 

mA 

Logical 1 leval input currant laach 
' W, » atputl 

4 

V C C-“AX. V,„-2.4V 

40 

«A 

V CC .“AX, v ,n * 5-5 V 

1 

mA 

'CCIOI Logical 0 laval supply currant 

6 

Vcc - “AX. Vp, • 5 V 

12 22 

mA 

'CCID Logical 1 lava! supply currant 

6 

Vcc - “AX. v in - 0 

4 8 

mA 


switching characteristics. Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

<Pd0 

Propagation delay lima to logical 0 

level 

65 

C L - 15 pF. 

R L - 40011 

8 

15 

ni 

•pdl 

P repletion dekey timo to logical 1 

level 

65 

C L - 15 pf. 

R L - 4kfl 

36 

45 

n» 


» Fqr conditions shown at MIN Of MAX. uts the appropriate value apeclfled uodor recommended opiating conditions for the 
applicable device type. 

J All typical raluaa ara at V c<; - 5 V' T A - 2S°C 
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1.0 DESCRIPTION 

Circuit, Integrated (Dual In-Line Pkg. hex inverter) 
2.0 REQUIREMENTS 

2.1 Electrical: See Table 1 (Sheet 4) 

2.2 Mechanical: See Figure 1 (Sheet 2) 

3.0 VENDOR 

Texas Instrument Part No. SN7404N 
Sprague Part No. USN7404 
Motorola Part No. MC7404P 

National Semiconductor Corp. Part No. DM8004N 
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CIRCUIT TYPES SNS404, SN7404 
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Supply Voltage Vcc: SN5404 CircuiU . . 

SN7404 Circuits . . 
Normalized Fan-Out From Each Output. N . 
Operating Free-Air Temperature Range, T*: 


SN5404 Circuits 
SN7404 Circuits 
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electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS* 

MIN TVPt MAX 

UNIT 

Logical 1 input voltage required 
v ln( 1 ) at input terminal to ensure 

logical 0 level ar output 

16 

Vcc - MIN 

2 

V 

Logical 0 input voltage required 
v ln(0) •' any input terminel to enure 

logical t level at output 

16 

VCC * MIN 

0.8 

V 

v out(tl Logical 1 output voltage 

16 

V C c * MIN. V,n - 0.8 V. 

'load - -400uA 

2.4 3.3 

V 

v out(OI Logical 0 output voltage 

IS 

V C c-MIN. V( n - 2 V, 

'link * *6 mA 

0.22 0.4 

V 

i «n imI mm,) current (each 
'm(O) LofliceJ 0 level input current 

17 

Vcc - MAX. V| n - 0.4 V 

-1.6 

mA 

'indl Logical 1 level input current 

18 

V C C * MAX. V jn - 2.4 V 

40 

uA 

fvcc-MAX. V in - S.5 V 

1 

mA 

*OS Short-circuit output current 5 


V C(; - MAX 

SNSJ04 

-20 -55 

mA 

SN/A04 

-18 -55 

Iccioi Logical 0 level upply current 

20 

V C C ‘ MAX. Vj n ■ 5 V 

18 33 

mA 

ICCm Logical 1 level supply current 

20 

V CC -MAX. V in - 0 

6 12 

mA 


switching characteristics, Vcc = 5 V, Ta = 25°C. N = 10 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

>pd0 

Propagation delay time to logical 0 
level 

66 

C L -15pF. 

R L -400n 

8 

15 

ne 

>pd1 

Propegeton delay time to logtcaJ 1 
level 

66 

C L -15pF. 

r l - «oo n 

12 

22 

ne 


' For condition! mown ee MIN or MAX, tea the appropriate value apoclfled under recommanded operating condhtone for the applicable 
<*•*»<* type. 

X All typical values ire at V cc - BV,T A « 25°C 
S Not more th*n ons output ehoukJ be shorted at a Him. 
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DESCRIPTION 


Circuit, Integrated (Dual in-line package) mono stable 
multivibrator. 

PHYSICAL CHARACTERISTICS 

2.1 See Sheet 3. 

PERFORMANCE CHARACTERISTICS 

3.1 See Sheet 4. 

MANUFACTURER'S NAME AND PART NO, 

Texas Instruments Part No. SN74121 
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a. The true-position pin (pacing is 0.100 between cen¬ 

terlines. Each pin centerline is located within ±0.010 
of its true longitudinal position relative to pins ( 4 ) 
ond (lj) W 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 
of the lead extends from the lead tip to at least 0.020 
inch above ihe seating plane. 

e. All JEDEC TO-116 notes apply. 
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CISCU'T TYPES SE54121, SN74121 

fciOiiOSTACU KSilTiWISBATOaS 


logic 


TRUTH TABLE (Sm Now. 1 thru 3) 


V 

INPUT 

*n+1 ,NPUT 

OUTPUT 

A1 

A2 

B 
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A2 
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On* Shot 

X 

0 

0 

X 

0 
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On* Shot 
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1 

X 

0 

1 

On* Shot 

1 

1 

1 

0 
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1 

On* Shot 

X 
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0 
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1 

0 

Inhibit 

0 

X 
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1 

X 

0 

Inhibit 
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1 

1 

1 

1 

Inhibit 

0 

X 

1 

1 

1 

1 

Inhibit 

1 

1 

0 

X 

0 

0 

Inhibit 

1 

1 

0 

0 

X 

0 

Inhibit 


°“ V ln(0) <08 V 


NOTES: 1. “ «lm. before Input 

tr.mltlon. 

*••*„*," time after Input 
transition. 

J. X Indict*, that alttiar a 
logical 0 or 1 , may b* 
praaant, 

4. NC - No Intarnal Connactlon. 


J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 



B. A1 and A2 ar* negatlve-edge-trlggared- 
loglc Input., and will trlggar th. on* 
•hot whan althar or both go to logical 0 
with 8 at logical 1. 

6. 8 I. a po.ltlv* Schmltt-trlggar Input for 
•low edges or laval datactlon, and will 
trlggar th* on* anot whan 0 goal to 
logical 1 with althar A1 or A2 at 
logical 0. (Sm Truth Tabla) 


7. External timing capacitor may b* 
connected between pin 0 (poal- 
tlwel end pin (}j). With no externel 
cpecltanee, an output pulae width 
of typically 30 na la obtained. 

8. To uee the Internal timing realator 
(2 kO nominal), connect pln@to 
P '"0 

A To obtain variable pulae width con¬ 
nect externel variable resistance be¬ 
tween pln(5)and pin 0. No exter¬ 
nal currant limiting la naedad. 

10. Por accurate repeatable pula* widths 
connect an external realator between 
pin Q) and pin Q) with pin @ 
op«n<lrcu<t. 


©—I 



j (intarnal) • 
2 kf) nominal 


_ C T (axternal)_ 

U«n*l in signal out 
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CIRCUIT TYPES SN54121. SN74121 
M0N0STA3LE MULTIVIBRATORS 


electrical characteristics over operating free-air temperature range 

PARAMETER TEST CONDITIONS* 


TEST 

FIGURE 


MIN TVPt MAX UNITS 


2 



V T— N# 0 ,,,w **°' n O voltage at 8 input 

v ouM0t 

Logical 0 output voltage 

v out(ll 

Logical 1 output voltage 

* ini 01 

Logical 0 level input 
currant at A 1 or A 2 

•ini 01 

Logical 0 level input currant at 8 

'Mill 

Logical 1 level input 
currant at A1 or A2 

•inlll 

Logical 1 (aval input 
currant at B 

'OS 

Short circuit output 
currant at 0 or Q 4 

lec 

Power supply currant in 
quiaacant (unhrwd) (tata 

'cc 

Powar ajppiy currant in firad ftata 


Vcc-MIN. 

•sink " 16 mA 

Vcc * “IN. 

■load • —AOOpA 

Vcc - “AX. 

Vi„ - 0.4 V 


Vcc-MAX. Vj|, - 0.4 V 




tFo» condition* diown n UIN o> MtX.nt IM •opcoo.' 
dole* rypa. 

t All typical valuaa art at V cc • I V, T, ■ 3S°C- 
| Not mot* titan on* output tnould ba dtonod at a tpna. 


switching characteristics, Vqq - 5 V, T a “ 25°C 


TEST 

FIGURE 


V CC .MAX. V 


Vcc-MAX 


Vcc-MAX 


Vcc-MAX 


*■«• v»lo« spacHiad wr> 


SNS4121 


SN74121 



retina condWone It* tha applicnbfa 


PARAMETER 

'pdl 

Propagation dal ay tana to logical 1 
•aval from 0 input to Q Output 

’pdl 

Propagation d*!ay lima to logcal 1 
level from A1/A2 inputs to Q output 

'pdO 

Propagation da* :y time to logical 0 
lavai from 8 inerjt to Q outi-ut 

'pdO 

Propagation dfri*y tana to lexical 0 
•aval from A1/A2 inputs to Q output 

Vlout) 

Pulsa wnoth obtamad using 
intarnal riming resistor 

’ploutl 

Puiia width obtamad wrth 

jam timing capacitanca 

'ploutl 

Pulsa width obtained using 
external timing raaistor 


thoW Minimuni duration of triggm pulM 
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1. DKSCRIPTION 

Circuit, Integrated (Dual In-Line Package) 
Hex Inverters (with open collector output) 

2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 3. 

3. PERFORMANCE CHARACTERISTICS 

3.1 See Sheet 5. 


MANUFACTURER'S NAME AND PART NO. 

Texas Instrument, Part No. SN7405N 
Sprague Part No. USN7405A 
Motorola Part No. MC7405P 


NOTE: 



Only the item described on this drawing when procurred from 
the manufacturers listed hereon for use. A substitute 
item shall not be used without Engineering approval. 
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NOTES: a. 


b. 



The true-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within :±:0.010 
of its true longitudinal position relative to pins ( 4 ) 
and (Tj) 

All dimensions in inches unless otherwise noted. 
This dimension does not apply for solder-dipped 
leads. 

When solder-dipped leads are specified dipped area 
of the leod extends from the lead tip to ot least 0.020 
inch above the seating plane. 

All JEDEC TO-116 notes apply. 
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1-0 DESCRIPTION : 

IT ? Sra |f d (Dual ^-Line Package) 
uuai J-K Master-Slave Flip-Flops 

2*0 PHYSICAL CHARACTERISTICS : 

2.1 See Sheet 3. 

3»0 PERFORMANCE CHARACTERISTICS : 

3.1 See Sheet 5. 

4 *° MANUFACTURE R'S NAME AND PApt mh . 

Texas Instrument, Part No. SN74107 


Note: 


?^ y m aL e f^cSrt e rns1erh^eon d ?o? i uf P T Urred fr °™ 

shall not be used wit^ut^Le^Lripprovlf lte " 
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NOTES: a. The true-position pin (pacing it 0.100 between cen¬ 
terlines. Each pin centerline is located within =t0.010 
of its true longitudinal position relative to pins ( 4 ) 
and (jj) 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 

ou, of the lead extends from the lead tip to at least 0.020 

inch above the seating plane. 

All JEDEC TO-116 notes apply. 
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SN74107 

J OR N DUAL-IN-LINE PACKAGE 
_ (TOP VIEW! _ 

V CC cleabclock k Clear clock j 


era 


J CLOCK K 

CLEAR 

Q a 


j CLOCK K 
CLEAR 
Q Q 


JiliftiThTH 


Z7 


Q 


Q GNO 


potitiva logic: Low input to clear sets Q to logical 0. 
Clear is independent of clock. 


description 

These J-K flip-flops are based on the master-slave 
principle. Inputs to the master section are controlled 
by the clock pulse. The clock pulse also regulates the 
state of the coupling transistors which connect the 
master and slave sections. The sequence of operation 
is as follows: (See waveform on page 2 26) 

1. Isolate slave from master 

2. Enter information from J and K inputs’to 
master 

3. Disable J and K inputs 

4. Transfer information from master to slave. 


logic 


TRUTH TABLE 
(Each Flip-Flop) 

L_ss 

'ml 

j 

K 

Q 

0 

0 

Qn 

0 

1 

0 

1 

0 

1 

1 

1 

On 


NOTES: 1. t n ■ Bit time before clock pulse. 

2- *n -*1 * B '* time efter clock pulse. 


recommended operating conditions 

Supply Voltage V cc : SN5473. SN54107 Circuits. 

SN7473. SN74107 Circuits. 

Operating Free-Air Temperature Range. T^: 

SN74107 Circuits 

Normalized Fan-Out From Eacn Output N 
Width of Clock Pulse. t p(c|ock) (See Figure 69)’. 

Width of Clear Pulse, t p(c|ear) (See Figure 70). 

Input Setup Time. t setup (See Figure 69). 

Input Hold Time, t^^. 


MIN 

NOM 

MAX 

UNIT 

4.5 

5 

53 
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ns 

^’plclock) 
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electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 


PARAMETER 

TEST 

FIGURE 


Input voltage required to 

46 

v in(1) 

ensure logical 1 at any 

and 


input terminal 

47 


Input voltage required to 

46 

Vin(O) 

ensure logical 0 at any 

and 


input terminal 

47 

v out< 1 ) 

Logical 1 output voltage 

46 

Vout(0) 

Logical 0 output voltage 

47 

'in(O) 

Logical 0 level input current 

at J or K 

48 

'in(O) 

Logical 0 level input current 

at clear or clock 

48 

•in(1) 

Logical 1 level input current 

at J or K 

49 

•ini 1) 

Logical 1 level input current 

at clear or clock 

49 

'OS 

Short-circuit output current § 

50 

Ice 

Supply current 

49 


TEST CONDITIONS 1 



Vcc - MIN 


V CC - MIN 


V CC = MIN. 


V C C “ MIN. 



SN5473. SN54107 -20 


SN7473, SN74107 -18 


Vcc “ max, 


* For condition* shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable 
device typo. & 

JAM typical values are at V cc - 5 V, T A - 2E°C. 

§ Not more than one output should be shorted at a time 

switching characteristics, Vcc = 5 V, Ta = 25°C, N = 10 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

fclock Maximum clock frequency 

69 

Cl = 15 pF. R L -400n 

Propagation delay time to logical 1 
,pd ^ level from clear to output 

70 

Cl * 15 pF. R L ‘400n 

Propagation delay time to logical 0 

level from clear to output 

70 

C L • 15 pF. R L = 400n 

Propagation delay time to logical 1 

level from clock to output 

K3 

C L 3 15 pF. R L 400 n 

Propagation delay time to logical 0 
,pd ® level from clock to output 

69 

Cl = 15 pF. R l = 400 11 


16 25 ns 


25 40 ns 


10 16 25 ns 


10 25 40 
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1. DESCRIPTION 


Circuit, Integrated 
4 line to 10 line decoder 


2. PHYSICAL CHARACTERISTICS 

2.1 16 pin dual in-line package. 

For more detailed physical characteristics, see mfg.'s catalog. 

3. PERFORMANCE CHARACTERISTICS 

3.1 Supply voltage Vcc - 4.75V to 5.25V 

3.2 Fan out - 10 unit loads 

3.3 Ambient temperature - 0°C to 70°C 

For more detailed performance characteristics, see mfg.'s 
catalog. 

4. QUALITY ASSURANCE PROVISIONS 

Inspect per parameter outlined in mfg.'s catalog. 

5. MANUFACTURER'S NAME AND PART NO. 

Texas Instrument, or Engineering approved equivalent. 

Part No. SN7442 


NOTE: 


Only the item described on this drawing when procurred 
from the manufacturers listed hereon for use. A 
substitute item shall not be used without Engineering 
approval. 
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DESCRIPTION 


Dual J-K Flip Flop DTML 


PHYSICAL CHARACTERISTICS 


Dual in Line, 14 PIN 


PERFORMANCE CHARACTERISTICS 


For detail specification see mfg. catalog 


QUALITY ASSURANCE PROVISIONS 



Inspect per this drawing 
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DESCRIPTION 


Buffer Storage Elements, C m 1 


PHYSICAL CHARACTERISTICS 
Dual in Line, 16 Pin 


PERFORMANCE CHARACTERISTICS 


For Detailed Specifications see Mfg. Catalog 


QUALITY ASSURANCE PROVISIONS 


Inspect per this Drawing 
MANUFACTURER'S NAME AND PART NUMBER 


Fairchild Semiconductor P/N 9959 
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DESCRIPTION 


Nixie Decoder/Driver 
One out of ten decoder 
PHYSICAL CHARACTERISTICS 

16 Pin Dual In-Line Package 
PERFORMANCE CHARACTERISTICS 

Operating Temperature Range 0°C to 75°C 
VCC. = 5V ± 5% 

"1" Output Voltage 68v min, "1" input current 25ma 

"0" Output Voltage 2.75 max, "0" input current 
(1 & 8 - .9ma) (2 & 4 - 1.8raa) max. 

QUALITY ASSURANCE PROVISIONS 
Inspect per this drawing 

MANUFACTURERS NAME AND PART NUMBER 

Signetics Corporation 
Sunnyvale, Calif. 

#N8T01B NOTE: Engineering approved equivalent 

FOR PARTS LIST SEE DWG PL may be used. 
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DESCRIPTION 


Dual-ln-Line Package, I.c. IEC Type 38QA 


QUAD, 2 Input-Nor 

PHYSICAL CHARACTERISTICS 

Dual-ln-Line Package 14 Pin (See sheet #3 

Must withstand soldering temperature with no deformation. 


PERFORMANCE CHARACTERISTICS 

Supply Voltage: 5.5 Volts Continuous (see note 1) 

Input Voltage: 5.5 Volts (see note 1 and 2) 

Reoomm.finded Operating Conditions: 4.75 to 5.25 Volts 
Storage Temperature Range: - 55°C to'lSS^G 

Notes: 1. Voltage values are with respect to network ground terminal 

2, input signals must be zero or positive with respeot to 
network ground terminal. 


QUALITY ASSURANCE PROVISIONS 
Inspeot per this drawing. 


MANUFACTURER'S NAME AND PART NUMBER 

Digital Equipment Corporation 
146 Main Street 

Maynard, Mass. p/n 19-09705 (DEC TYPE 380A 
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Lead spacing shall be measured within this zone. 

Molded plastic body. 

Kovar Leads 

Lead spacing tolerances are non-cumulative 

Thermal resistance from junction to still air. c/MW 
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I. EACH INPUT TESTED SEPARATELY 

FIG.4- 



E.EACH INPUT TESTED SEPARATELY 

FIG.5 



3. EACH INPUT TESTED SEPARATELY 
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DESCRIPTION Dual-In-Line Package I. C. DEC Type 888 l 
QUAD, 2 Input Nand, Open Collector. 


PHYSICAL CHARACTERISTICS 

Dual-In-Line Package l4 Pin ( See sheet # 3 ) 

Must withstand soldering temperature with no deformation. 


PERFORMANCE CHARACTERISTICS 

Supply Voltage: • 7 Volts (see note 1) 

Input Voltage: 5.5 Vo?ts(see note 1 and 2) 

Recommemded Operating Condition:' 4.75 Min: to 5.25 Volts Max. 

Operating Free-air Temperature Range: 0 6 C to 70°C 

Storage Temperature Range: - 55 e C to 125 C C 

Note 1. Voltage values are with respect to network ground terminal. 

2. Input signals must be zero or positive with respect to network 
ground terminal. 


QUALITY ASSURANCE PROVISIONS : 
Inspect per this drawing. 


MANUFACTURER'S I’A ME AND PART NUMBER 

Digital Equipment Corporation 
l46 Main Street 

Maynard, Mass. P/N 19-09705 (DEC TYPE 888 l 
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IY IA lb 2Y aA2B GND 
POSITIVE. LOG 1C Y=AB 


N PUTS 


VCC 


OUTPUT Y 


NOTES: 


1 -•—o G N D 

SCHEMATIC (EACH GATE) 


A. The True-position pin spacing is 0.100 between centerlines. 
Each pin center-line is located within ±0.010 of its true 
longitudinal position relative to pin 1 and 14. 

B. All dimensions in inches unless otherwise noted. 

C. Dimensions while inserted in carrier per DEC Spec. 
19-00000-00. 
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SWITCHING CHARACTERISTICS, V CC = 5V, T A = 25°C 


PARAMETER 


TEST CONDITIONS 
(Figure 1) 


i PD J2T Propagation delay 
tine to logical 0 
level 



R L = 100 C L = 15 pp 


t PD 1 Propagation delay R L = 3.9 KIL - OHMS 
time to logical 1 „ 

level OT - T '” 


J L = 15 PF 


Vcc= 5 V 


PULSE 

GENERATOR 

P W = 100-ns 
ty J t f < I 0-ns 
i = I tms 


50 sc 


+ 2.6V 
+ 1.5 V 


0.4 V 


OUT 


Tpcf 0 



^^1 

25 

X X X XJ 

NS 

35 

NS 


rrC L 


1.5 V 
“ Tpcf 
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ELECTRICAL CHARACTERISTICS, T A =0°C to 70 
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1.0 DESCRIPTION 


Hex Buffers/Drivers with open-collector, 
outputs. 


high-voltage 


2-0 PHYSICAL CHARACTERISTICS 

14-pin Plastic Dual-In-Line package (N TvoeK 
Shall be marked with mfg.'s type no. P ' 

3.0 PERFORMANCE CHARACTERISTICS 
Shall be per Table 1. 

^•0 QUALITY ASSURANCE PROVISIONS 
Inspect per this drawing. 

5*0 MANUFACTURER'S NAME AND PART NUMBER 

Texas Instruments, Inc. 

Dallas, Texas p/N SN7407 

Or Equivalent from qualified vendor who meets specifications. 
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TABLE 1 


RECOMMENDED OPERATING CONDITION 


Supply Voltage -VCC 
Output Voltage -VOH 
Low-Level Output Current, IOL 
Operating free-air temperature range TA 


MIN. 

NOM. 

MAX. 

4.75 

.5 

5.25 



30 



40 

0 

25 

70 


UNIT 


Electrical characteristics over recommended operating free-air 
temperature range (unless otherwise noted). 


Parameter 

VIH-High-Level Input Voltage 
VIL-Low-Level Input Voltage 


Test 


(Each Input) 

IIH Low-Level Input Current 
(Each Input) 

ICCH Supply Current, High- 
Level Output 

ICCL Supply Current, Low- 
Level Output 


Conditions 

MIN. 

MAX. 

UNIT 


2 


V 



0.8 

V 

VCC=MIN VT-2V 
V0H=MAX 


250 

UA 

vcc=min.vi=o.8v 

iol=i6ma 


0.4 

V 

VCC=MAX.VT=2.4v 


40 

UA 

VCC=MAX.VI=5.5V 


1 

MA 

vcc=max.vx=o.4v 

TYP** 

-1.6 

MA 

VCC=MAX.VX=0 

29 

41 

MA 


TYP** 



VCC=MAX.VI=0 

21 

30 

MA 
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Switching Characteristics VCC-5V, TA-25 C 

Parameter Test Conditio: 

TPLH Propagation Delay 

Time, Low-To-High- CL=15PF, 

Level Output RL«110 OHMS 

TPHL Propagation Delay 

Time, High-To-Low CL=15PF, 

Level Output RL=110 OHMS 


* NOTES: For conditions shown as max. or min., use the appropriate 
value specified under recommended operating conditions for 
the applicable device type. 

** All Typical values are at VCC - 5V, TA - 25°C 


Test Condition 

MIN. TYP. 

MAX. 

UNIT 

CL=15PF, 




RL-110 OHMS 

17 

2 6 

NS 

CL=15PF, 




RL=110 OHMS 

10 

15 

NS 
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Pin diagram /'top viEw'i 



Positive Logic: Y= A 



Note: ComDonent velues shovn ere norminel. 
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Switching chprecteristics 



* 

it 


Input 


Output 



3.5 V 
0 V 

VOH 

VOL 


Notes: 

A. The generptor hes the.folloving chprpcteristics: 
t.W-0.5us, PRR-1MH?, Z-out-50 ohms 

B. CL Includes probe pnd jig cpopcitpnce 


PROPAGATION DELAY TIMES 
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1.0 DESCRIPTION 


Dual-In-Lin© Paokage I. C. SN74H78 N 

The J-K flip-flops are based on the master-slave principle. 
Inputs to the master seotion are controlled by the olook 
pulse. The clook pulse also regulates the oirouitry which 
oonnects the master and slave seotions. 


2.0 PHYSICAL CHARACTERISTICS 
Dual-In-Line 14 Pin 

3.0 PERFORMANCE CHARACTERISTICS 

Supply Voltage* Min.4.75 Volts 

Norn, 5.6 Volts 
Max. 5.25 Volts 

Operating Free-Air Temp. Range* 0. to 70*CC 
Also see sheet # 3 and 4 

4.0 QUALITY ASSURANCE PROVISIONS 
Inspeot per this drawing 

5.0 MANUFACTURERS NAME AND PART NUMBER 
Texas Instruments Incorporated 

Dallas, Texas. p/N SN74H78-N- 
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E LECTRICAL CmRACTBRISTIC S i (OVER RECOMMEI1DED OFERATIHg FREE-AIR 
TEMPER TURE RANGE TO LESS OTHERWISE NOTED ) 




PARAMETER: 

TEST CONDITIONS 

MIN. TTPl MAX. 

TTNTT 

V-in(l) Input voltage 
required to ensure 1 at 
any input terminal 

Voo - Min. 

2 

Volts 

V-in(O) Input voltage 
required to ensure 0 at 
any input terminal 

Vcc® Min. 

0.8 

Volts 


V-out(l) logioal 1 output Vco B Min, 
voltage. Iload* 500 

UA 


2.4 


Volta 


V-out(O) logical 0 output 
voltage. 

I-in(O) level input 
current at J or K 


I-in(O) level input 
current at preset or olook 

I-in(O) level input 
current at clear 

I-in(l) logical (1) 
level input current at J or 
at clear. 


I-in(l) logical (1) 
level input current at 
preset or olook 


I-in (1) logical (1) 
level input current 
at clear 


VccsMin. 

Isinks20 

mA 

0.4 

Volts 

Vco*Max. 

V-ins0.4 V 

-2 

mA. 

Voo® Max. 

V-in*0.4 V 

-4 

mA 

Vcc- Max. 

V-inS0.4 V 

-8 

mA 

Voo-Maxi 

K V«»ln 2.4 V 


1 

UA 

Vo c-Max, 

V-in-5,5 V 

1 

mA. 

Voo»Max 

V-insG.4 V 

Vco-Max. 

100 

uA 

V-ins5.5 V 

1 

mA 

Vo o=Max. 

V-in«2.4 V 

Vcc*Max. 

200 

UA 

V-inr5.5 

-1 

mA 


Ios Short-circuit 
output current 
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VcojjMax 

V-in*0. 
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-40 

-100 mA 
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ELECTRICAL CHARACTERISTICS CON'T 


PARAMETER; 

Icc-Supply 

current 


TEST CONDITIONS; 


Vco^Max, 


MIN. TYP-; MAX. 
-•>32 50 


UNIT; 


*-All typical values are at Voo* 5 V, TA S 25*C 
** For conditions shown as Min. or Max. use the appropriate value 

specified under recommended operating conditions for the applicable 
devioe type. 


SWITCHING CHARACTERISTICS; Voo- 5 Volts = 25°C N - 10 


f clook Max. 
clock frequency 


CL = 25pF 
RL * 280 ohfia 


** pdl Propagation 
delay time to 
logical 1 level 

from clear to output. Cl - 25pF 

RL z 230 Ohms 


** pd(0) Propagation 
delay time to logical 
0 level from clear to 
output;. 

■*•>* pd(l) Propagation 
delay time to logacal 
1 level from clook to 
output. 

** pd (0) Propagation 
delay time to logical 
0 level from clook to 
output. 


CL^ 25pF 
RL = 280 ohms 


CL = 25pF 
RL - 280 ohms 


CL - 25pF 

280 ohms 


16 21 


22 27 


** NOT MORE THAN ONE OUTPUT SHOULD BE SHORTED AT A TIME, AND DURATION 
OF SHORT-CIRCUIT TEST SHOULD NOT EXCEED 1 SECOND. 

* FOR CONDITIONS SHOWN AS MAX.OR MIN, USE THE APPROPRIATE VALUE 

SPECIFIED UNDER RECOMMENDED OPERATING CONDITIONS FOR THE APPLICABLE 
DEVICE TYPE. 
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pulse, 
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jlJ Hu LiJ 
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Positive Logic: Lov input to preset 
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sets Q to logicpl 0 
Preset pnd clepr pre 
independent of clock 
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Functional block dipgrem (epch flip-flop) 


PRESET 


K 



Schemptic (epch flip-flop) 
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1*0 DESCRIPTION Dual-In-Lin© Package I.C. SN7486 N 

Quadruple 2-input exclusive-or gates. Each of these 
monolithic, quadruple 2-input exolusive-OR gates utilize 
TTL circuitry to perform the funotion: Y= AB 4&B, when 
the input states are complementary, the output goes to a 
logical 1. 


2.0 PHYSICAL CHARACTERISTICS 

Dual-In-Line paokage 14 Pin 


3.0 PERFORMANCE CHARACTERISTICS 

Supply Voltage: 7 Volts 

Input Voltage:(V in) ' 5.5 Volts (see note 1) 
Operating free-air temp. Range: 0 d C to 70°C 
Storage Temp. Range: - 65®C to 150*0 


4.0 QUALITY ASSURANCE PROVISION 
Inspect per this drawing. 


5.0 MANUFACTURER'S NAME AND PART NUMBER 

Texas Instruments Incorporated 

Dallas, Texas. p/N SN7486-N 


Note :y. These voltage values are with respect to network 
ground terminal. 
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Electrical Characteristics Con»t 

Reoommended operating conditions (over operating temp. Range) SN7486 




Min. 

. Nom. 

Max. 

Unit. 

Supply Voltage Voo 

4.75 

5 

5.25 

Volts 

Normalized fan-out each 





output Ns 

Logical 0 



10.0 

Volts 


Logical 1 

• 


20.0 

Volts 

Operating free-alr temp. Range. 0 


70.0 

e C 

V in (1) 

Voc- Mini 

2.0 


• 

Volts 

V in (0) 

Vco = Min. 

. 


0.8 

Volts 

V out (1) 

Vco = Min. V in 
V in=(0) 0.8 V 
I load 800 uA 

(1) 2.4 



Volts 

V out (0) 

Voo c Min. V in 
2 V 

V inc(O) 0.8 V 

(1) 


0.4 

Volts 


I In (1) 

Voc - Max. V in 



40 

uA 


2.4 V 

Vcc r Max, V in 

5.5 V 



1 

mA 

I in (0) 

Voos Max, V in 
0.4 V 



-1.6 

raA 

IOS 

Vco - Max, 

4.5 V 

Vin s (0) 0 


-18 

-55 

mA 

loo 

Voo = Max. 

V in-4.5 V 


30 

50 

mA 

Notes Not more than one 

output should be 

shorted 

at a time. 
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Switching C ha rap ter le tics: Vco = 5 V TaS25° C N 10 


PARAMETER 

TEST CONDITIONS 

Min. Typ. 

Max. 

Unit 

tpdO 

Cl- 15 pP 

RL - 400 ohma 

• 

11 

17 

ns 

tpdl 

CL ~ 15 pP 

RL = 400 ohma 

4 

4 

15 

23 

ns 

tpd 0 

CL - 15 pP 

RL - 400 ohma 

13 

22 

ns 

tpd 1 

CL 3 15 pP 

RL r 400 ohma 

18 

30 

ns 
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Positive Logic: Y-A 0 B 


TRUTH TABLE 

ft 


PB 

B 

m 

0 

0 

0 

0 

Hi 

m 

1 

m 

m 

m 

m 

o 1 
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d.c. test circuit 


PARAMETER MEASUREMENT INFORMATION 




out ( 1 )' 


V In fo; 

V in(l) 


Epch Input Is tested sepprptely 
Fig. 1 


lopd 



Open 


ed sepprptely 


Fig 3 



Epch gpte Is tested sepprptely 


Fig 5 


V In 


sink 

V outf o) (t) 


LogicPl 0 pnd logicpl I Input 
conditions pre tested 
Fig. ? 


V in 



Open 


1 Epch gpte is tested sepprptely 
2. Logicpl 0 pnd logicpl 1 input 
conditions pre tested 
Fig 6 
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Switching Chprpcteristics 


PARAMETER MEASUREMENT INFORMATION 


InDUt Vcc-5V Out du t 
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1.0 DESCRIPTION 


8 -Bit Parallel-Out Serial Shift Registers. 


All inputs are diode-clamped to minimize transmission-line 
effects, thereby simplifying system design. 


2.0 PHYSICAL CHARACTERISTICS 

Dual-In-Line Package 14 pin 


3.0 PERFORMANCE CHARACTERISTICS 
Supply Voltage: 5 Volts 

Low-Level (Logical 0) Output Voltage: 0.2 Volts 

High-Level (Logical 1) Output Voltage; 3.3 Volts 

Noise Immunity: 1 Volt 

Storage Temp. Range: 0°C to 70°C 

Power Dissipation Typical; 180 Milliwatts 

Maximum Input Clock frequency typical: 20 Megahertz 

4.0 QUALITY ASSURANCE PROVISIONS 
Inspect per this drawing. 


5.0 MANUFACTURER 1 S NAME AND PART NUMBER 
Texas Instruments 

Dallas, Texas p/N SN74164 


OR EQUIVALENT FROM QUALIFIED VENDOR 
WHO MEETS SPECIFICATIONS 
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EPIAL INPUTS A & B 


TRUT" TABLE 


InputsftnfiOutput'to 
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OUTPUTS 

f ^ V)lepr 

Vec QH QG QF QE. Clock 


oUb 



QH 

QG QF QE-Clepr 

A 

Clock 

B QA 

QB QC QD 


? m n* rp n 6 


A B QA QB QC QD GND 


Serlpl Inputs Outputs 

Positive logic; (see truth tpble) 
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Functionpl block dipgrpm 



Seripl Inputs 

















Tyoicel clepr,inhibit.shift.clepr, pnd inhibit sequences 
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1.0 DESCRIPTION Dual-In-Line Package I. C. SN7406 1J 

Hex Inverter, Buffers/drivers with open collector 
high voltage outputs. For interfacing with high-level 
oirouits (such as MOS), or for driving high-current loads 
(such as lamps or relays)and are also characterized for use 
as inverter buffers for driving TTL inputs. 

2.0 PHYSICAL CHARACTERISTICS 

Dual-In-Line Package 14 Pin 

■' 

3*0 A PERFORMANCE CHARACTERISTICS 

Supply Voltage: 7 Volts (See note 1) 

Input Voltage: 5.5 Volts (See note 1) 

Output Voltage: ‘30 Volts (See note 1 and 2 

Operating free-air temp, range: - 55° C to 125°C 

Storage Temp, range: -65^0 to 150*C 

Also see sheet # 3 and # 4 

4.0 QUALITY ASSURANCE PROVISION 
Inspect per this drawing. 

5.0 MANUFACTURER'S NAME AND PART NUMBER 

Texas Instruments Incorporated 

Dallas, Texas. P/N SN7406-N 


Notes: 1. Voltage values are v/ith respeot to network ground 

terminal. 

2. This is the Max. voltage which should be applied to 
any output when it Is In the off state. 
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Electrical Characteristics: Cont't 


Recommended Operating Conditions 


1 


SN7406 | 

MIN. 

NOM. 

MAX. 

UNIT 

f—Supply_VoItage Voo 

4.75 

5 

5.25 

Volts 

—Output. Voltage VOH 



30 

Volts 

_Low-level output Current, IOL 



40 

mA 

Operating free-air temperature range, TA 

0 

25 

70 

°C 

_PARA METER_ 

__TEST_ CONDITIONS -* 

MIN. 

TYP. 

MAX. 

UNIT 

VIE 


2 



Volts 

VIL 




0.8 

Volts 

IOH 

Voo-s Min. VI 0.8 V. 
VOHr Max. 



250 

UA 

VOL 

Voo = Kin. VI 2 V 

10Lr Max. 16 mA 



0.7 

0.4 

Volts 

Volts 

IIH 

Vcc = Max. VI 2.4 V 

Vco = Max. VI 5.5 V 



40 

1 

uA 

mA 

- 

IIL 

Voc r Max, VI 0.4 V 



-1.6 

mA 

IcoH 

‘ -—' ■ ■ ■ — -- 

Voo si tax. VI 0 


30 

42 

mA 

IccL 

Voc s Max. VI 5 V 


27 

"38 

mA 


Electrical characteristics over recommended operating free-air temperature 
range (unless otherwise noted) 

-* For conditions shown as MIN. or MAX#, use the appropriate value 
specified under recommended operating conditions for the applicable 
device type. 


** All typical values are at Vcc 5 V TA 25 a C 
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Swltohlng Characteristics, Voo 5 V TA 25°C 


PARAMETER 


tPLH 

tPHL 


TEST CONDITIONS 


CL « l5pF 
R1 = 110 Ohms 


CL* 15pF 
RL — 110 Ohms 



TYP. 

MAX. 

17 

26 

13 

20 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuits 


^ v OL *± 

i k t 

FIGURE 1 - V 1H v OL 



-0 V 0H 


FIGURE 2 - V 1L I 0H 



OPEN 



OPEN 


FIGURE 4 - 1 1L 


vcc 

1 CCH HI'CCL 


OPEN 


All inverters are tested simultaneously, 

FIGURE 5 - 1 CCH icCL 

Arrows indicate actual direction of current flow. Current Into a terming 

is a positive value. -" i ' ■ i . ■..« ■—»■■ ■ » _ ■ » 

SIZE SYMBOLjCRAWING NO. REV 

A lT25 L C3313AG A 


I DO NOT SCALE PRINT 

roMM tiii-OH-t/ii 


SCALE: 


SHEET 6 OF r / 




PARAMETER MEASUREMENT INFORMATION 


Switching Characteristics 


Input 


'cc = 5V 


;rl = no 


Pulse 
Generator 
(See Note A) 


-O Output 

C L = 15 pF 
(See Note B) 


TEST CIRCUIT 


Input 


10 ns 


C ~90W 

1.5V 


90$“ 

1.5V 


10 ns 


10 $ 


Output 


3-5V 



NOTES: 


VOLTAGE WAVEFORMS 

A. The generator has the following characteristics* 
tW=0.5 us, PRR=1 MHz, Zout = 50 

B. Cl includes probe a nd jig capacitance. _ 
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DESCRIPTION Dual-In-Line Package I.C. SN7417N Plestic-Pkg. 

These monolithic TTL hex buffers/drivers feature high-voltage 
open-collector outputs for interfacing with high-level 
circuits (such as MOS), or for driving high current loads. 

(such as lamps or relays), and are also characterized for use a; 
buffers for driving TTL inputs. 


PHYSICAL CHARACTERISTICS 

Duel-In-Line Package 14 Pin 
Vendor P/N marked on case. 


PERFORMANCE CHARACTERISTICS 
See tables #1. 2. 3. 

Notes: 

(1) Voltage values are respect to network ground 
terminal. 

(2) This is the maximum voltage which should be 
applied to any output when it is the off state, 

QUALITY ASSURANCE PROVISIONS 
Inspect per this drawing 


MANUFACTURER'S NAME AND PART NUMBER 

Texes Instruments, Incorporated 
Dallas, Texas. 

P/N # SN7417 


DO NOT SCALE PRINT 
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Teble # 1 

Recommended operating conditions 


Supply Voltege VCC: Min. 

4.75 

Nom. 

5 

Mex. 

5.25 

Unit 

Volts 

Output Voltege VOH: 


15 

Volts 

Low-Level output current,IOL : 


4o 

mA 

Opereting free-eir temp.Renge: 

0 

25 

70 

°C 


Teble # 2 

^lectrlcfll c■ erec'-.eri s l.lcs over recom mended oDereting free-eir Term) 
Re nge: ---—- 


Peremeter 

test condition Min. 

Typ Mex. 

Unit. 

VIH High-level 
input voltege: 


2 


Volts 

VTL Low-level 
input voltege: 



0.8 

Volts 

I0H High-level 

VCC-Min. 

VI- 2 V 



output current: 

V0H=Mex. 


250 

uA 

VOL Low-level 

Vcc-Min 

Vl-0.8 V 



output voltege 

IOL-Mex. 


0.7 

Volts 


vee-Min. 

IOL-inAs-. 

vi=o.8 v 

0.4 

Volts 

IIH High-level 

VCC-Mex. 

Vl-2.4 V 

40 

uA 

input current 
feec s input) 

VCC-Mex. 

Vl-5.5 

1 

nA 
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Electrical Characteristics Table #2 Cont 




parameter test 

condition Min, 

Typ. 

Max, 

Unit 

IIL Low-level 
input current 
(eaoh input) 

Voc-Max. Vl-0.4 V 


-1.6 

mA 

ICCH Supply current 
high-level output 

Voc-Max. Vl-5 V 

29 

41 

mA 

ICCL Supply current 
low-level output 

Voc-Max. Vl-0 

21 

30 

mA 


Switching Charaoterlstlos, Voc-5V TA-25°C 

Table #3 


Parameter test 

condition 

Min. 

Typ. 

Max. 

Unit 

tPLH Propagation 

C - 15pF 





delay time,low-to- 

1 


17 

26 

ns 

high-level output 

H l= 110 Ohm 




tpHL ' Propagation 

C a 15 pF 





delay time,high-to- 

L 





low-level output 

R t - 110 Ohm 


10 

15 

ns 
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parameter measurement information 


d-o teat olrouit 


VIH 



IOH 


VOH 


Figure 1- VIH,IOH — 



VILo 


Figure 2 
VIL, VOL 


IOL 



Figure 3-IIH 


All buffers/drivera are tested simultaneously. 
FIGURE 5- 1 CCH 1 CCL 

Arrows indicate aotual direction of current flow. Current into a terminal 
is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 


Switching Chprpcteristics 



Test Circuit 



Notes: (A) The generptor hes the following chprpcteristics: tW= 0.5 us 
PRR= 1 MHZ, Z outi^50-^- 

(B) CL includes probe pnd Jig cpppcitpnce. 
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1.0 DESCRIPTION 


Quadruple 2-Input Positive NAND Buffers SN7437 

Th e NAND gate buffers feature very high fen-out capabilities 

2.0 PHYSICAL CHARACTERISTICS 

Dual-In-Line package 14-pin 

3.0 PERFORMANCE CHARACTERISTICS 
Supply Voltage: 5 Volts 

Low Level (Logical 0) Output Voltage; 0.2 Volts 
High-Level (Logical 1) Output Voltage; 3.3 Volts 
Noise Immunity: 1 Volt 
Storage Temp. Range; 0°C to 70°C 

4.0 QUALITY ASSURANCE PROVISIONS 
Inspect per this drawing. 

5.0 MANUFACTURER'S NAME AND PART NUMBER 

Texas Instruments, Inc. 

Dallas, Texas P/N SN7437 


OR EQUIVALENT FROM QUALIFIED VENDOR 
WHO MEETS SPECIFICATIONS 
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1.0 


2,0 


3.0 


4.0 


b.O 


po^/tiv'c or 6-ate: 
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! STANDARD CONDITIONS: VCC- 5.0V TA-0PENATING TEMP. RANGE (UNLESS NOTED). 


5 01 V,P'C THRISTICS 


For ‘i" 

For "O" 

Output Voltaic 
"•jS^ °l" 

" 0 " /a: 


IHa 


/ 


Input Current 
Input High 

Power Supply Current 
Output High 

Output Low 

Turn c-n Delay 

Turn off Delay 


Fan-Cut 

- to oir.l' loacia 

Poc.d } 

- to source load:* 


•j fi0 T St:.*?. T PR! MT 
* tu .s-oss-4/sa 


TEC? CONDITIONS 


MIN 


See note #6 
See note //6 


I-Cut- 2 nl 
V-int 2,7 V 
I-Outs 12.5 HU 
V-ins 1.2V 
I-0ut-7.53u\ 
V-inc 1.2 V 


1100 

GOU 


3.8 








T--25 C 

V-in-OV 

?A-25°C 

S'o test Fig, 

ri — O ,i 
i . v— i.O C 

Deo test Fig, 
!•;.= 25°C 



r> / 






7 


(UNLESS 

NOTED), 

TYP 

J..AX UNl'T 

1700 

Mv 

1000 

MV 






SIDE iOYMv.Vl 
/ i 

£ i | 


\:;: s c uO. 

cdl 


5 

11 



C.C 

V 


0.4 

V 


130 

u. 

11.0 

14.7 

mA 

11.2 

15.2 

mA 

50 

80 

ns 

40 

70 

r.3 


< 2 - 


w»* I/-*-.*c n*v* 

! E v ; 


/Hi 


- r* 


*ul 

OF 


r 




KO T3Si 


(1). Pir-s rot specifically rofflrencc-Jc.ro left electrically ope:.* 
I?). All Veltuga no a 8 urerasnts tuo referenced bo thw ground pin. 


(3). 


(4). 


(5) . 

( 6 ) . 

(7). 


Posit.w Currant flow la defined as current T’o t!o 
terminal indicated* 

Precautionary ir.eeruros should bo taken to ensure current 
liititiny per tho csaximvw ratjuvje, should the isolation 
diodes oocone forward biased* 

Positive Logic definition: "up levels "l" dor;n levels "O n * 

This characteristics guaranteed by output measurements* 

.Yanufacturor reserves the right to make design and ' 

preoe.-.a ir prove:n>nts• 


(8) , Capacitance C includes probe and test Jig. 

(9) . For -i.ia toot the signal input (Fin 2 or 13) is tied to 

-6V through 1QK ohm re .-si stop* 

(10) . Fin 14 must be tied to nest negative voltage used. 

(11) . Standard Source Load is 120uA and Stcndord Sink Lend 

is -i.SmA. 


KJ . 1 . 0 - • *. ' 

* •• v< ' T+ii&l ♦s t :|nil * 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) CERAM 1C 

Dual 4-Input Positive Nand “Power" Gate 


2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 


3. PERFORMANCE CHARACTERISTICS 
3.1 See Sheet 4 


** • MANUFACTURER 1 S NAME AND PART NO . 

Texas Instrument, Part No. SN7440J 

S|) i ORiie Part No USN7440A J 
SIGNETICS FART NO, N7440F 
Pot oi ola Pa it No 1.10744 OL 


NOTE: Only the item described on this drawing when 

procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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NOTES: o. The true-position pin spacing it 0.100 between cen¬ 
terlines. Eoch pin centerline is located within 3:0.010 
of its true longitudinal position relative to pins 

and (Tj) 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 

...» of , * 1C extends from the lead tip to at least 0.020 

uu.Ni inch above the seating plane. 

....... *• All JEDEC TO-116 notes apply. 


14-PIN FUNCTIONS 
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SN7440J 

DUAL 4-INPUT POSITIVE NAND BUFFER 



schematic (each gate) 
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r«comm*nd«d operating conditions 

Supply Voltaga V cc ..... 
Ton-Out from Output. N 


4.75 V to 5 25 V 
. . . 1 to 30 


electrical characteristics, T* = 0"C to 70°C 




USX 





“ 





PARAMETER 

MG UR t 


TfST CONDITIONS 

MIN 

TYR 

MAX 

UNIT 


logical 1 input voltoga raquirad 










V .NII 

ot oil input tarminolt to 
antura logical 0 laval at output 

logical 0 input voltoga raquirad 

1 

V CC 

4.73 V. 

V ~'|0| 

•'04V 

3 



V 

V .nf.| 

ot any input terminal to 

•n»u»a logicol 1 laval ot output 

J 

V CC 

4.73 V. 

V ~*l'l 

• 7 4 V 



06 

V 


logical 1 output voltaga 

2 

v cc 

'.-4 

4 73 V. 

-1 7 mA 

v „ 

0 8 V. 

2.4 

3 3t 


V 

V o»l|0| 

logical 0 output voltoga 

1 

V CC 

*1.1* 

4 73 V. 

48 mA 

v„ 

7 V. 


0 781 

0 4 

V 

'••HOI 

logical 0 laval input currant (ao<K input) 

3 

v cc 

5 73 V. 

v„ 

0 4V 



-1 A 

mA 

'■"01 

logico 1 1 laval input currant (aocK input) 

4 

v cc 

3 73 V. 

v„ 

7 4 V 



40 

,i A 



v cc 

5 73 V. 

v .» 

33V 



1 

mA 

'os 

SHort circuit output currmntf 

S 

v cc 

5 75 V 



- 18 


-70 

mA 

'ccioi 
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switching characteristics, V cc = 5 V, T A = 25 0 C, N = 30 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package CERAM I O 
Dun I **D” Type Flip Flop 

2. PHYSICAL CHARACTERISTICS 

2 .1 See Sheet 2 

R. PERFORMANCE CHARACTERISTICS 

3.1 See Sheet 5 
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Texas Instrument, Part No. SN7 J W4J 

Sprague Part No. USN7474J 
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inch O bove the seating plane. 

„ •• All JEDEC TO-1 16 notes apply. 
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description 

Th. SN7474 it o monolithic, duoi. D-fype. edgetf iggored flip-flop lecturing dir.ct door ond preset inputt ond compl.montoty Q 
and Q outputs. Input information it troniferr.d to tho Q output on tho poiitiue edg. of tho dock pulto. 

Clod, triggering occur, at o .oltog* losrol of th. dock pult. ond it not d.-ectly r.lot.d to th. trantition tim. of th. potitiv. going 
pulto. After th. clock input thr.thold voltog. hot b..n patt.d th. doto .nput (Dl it locked out. 

Th. SN7474 dual flip-flop hot th. tom. docking charocteriit.ct at th. SN7470 gated (edge-triggered) flip-flop ond both or. 
ideally tuit.d for medium- or.d high speed oppheotiont. Th. SN7474 con be ut.d ot a significant loving in tytl.m pow.r dissipation 
ond pochog* count in appliCOtiont whtft input goting it not roquirod. 

recommended operating conditions 

Supply Voltog. V cc . 

Fan-Out From Eoch Output. N . 

Width of Clock Puls., tp^ioci (S*. Figure 56) . 

Width of Pr.i.t Pult*. t p ,p,„..| 'See Eigur. S3) 

Width of Clear Pult., t p | e , M ,| (So. Figur. 53) 


4.75 V to 5 25 V 
. . . 1 to 10 

. . > 30 nt 

. . > 30 nt 

. . > 30 nt 


V c( . Oeor 0 Clock Preset Q 


SN7474N 

DUAL D-TYPE EDGE-TRIGGERED FlIP-FLOP 

TRUTH TAME (Eoch Flip-Flop) 



positive logic 

a low input to dear sets Q to logical 0 

b. low input to preset sets Q to logical I. 

c. Clear or preset inputs dominate regardless of 
dock and D inputs 


•n 

'n*t 


OUTPUT 

OUTPUT 

INPUT D 

Q 

Q 

0 

0 

1 

1 

1 

0 


NOTES I '„ = k't kelore clock .vise 

J = bit lime .Iter clock pulse. 
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electrical characteristics, T A = 0°C to 70*C 
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Current ot 0 
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logicol 1 level input current 
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Logical 1 level input 
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V . -- 2 4 V 
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current ot deor 

V cc = 5 25 V. 
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Short-circuit output currentf 

41 

v cc = MS V. 

v,„ = o 

- 18 


-57 

mA 

■cc 

Supply current (eocS flip-flop) 

40 

V CC ^ 5 V. 

V., — 3 V 

85 t 

mA 


tMol mote than output should k« tho'ird of • time, 
typical toluol •<» at Vqq — 5 V. T a = 25°( 


switching characteristics, V C c = 5 V, T A = 25°C, N = 10 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*c»oc* Moximum clock frequency 

56 

C, = 15 pF 

15 25 

MHi 

*i*'up Minimum input setup time 

36 

C, = 15 pF 

15 20 

ns 

'ho'rt Minimum input hold time 

56 

C, = 15 P F 

2 5 

ns 

Propagation delay time to logical 
’pdi * !•*•! * ,om c l«°r or preset 

to output 

52 

C, = 15 pF 

25 

ns 

Propagation deloy time to logical 
f pdO 0 level ^ rom <l* ar or P r »»«* 

to output 

52 

C, = 15 pF 

40 

ns 

Propagation delay time to logicol 

1 level from clock to output 

56 

C, = 15 pF 

10 20 35 

ns 

Propagation deloy time to logical 
f P<30 0 level from clock to output 

56 

C, = 15 pF 

10 28 50 

ns 
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DESCRIPTION 


rcuit, Integrated (Dual In-Line Package CERAMIC ) 


2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 2 

3- PERFORMANCE CHARACTERISTICS 

3.1 See Sheet U 

*4. MANUFACTURER'S NAME AND PART NO . 

Texas Instrument, Part No. SN7^05J 

SPRAGUE PART NO. US7405J 
MOTOROLA PART NO* MC 7405 L 


NOTE: Only the item described on this drawing when 

procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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NOTES: a. The true-position pin spacing is 0.100 between cen¬ 
terlines Each pm centerline is located within 2:0.010 
of its true longitudinal position relative to pins (V) 
and (f^ 

b. All dimensions in inches unless otherwise noted 
C. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped orea 
of the lead extends from the lead tip to at least 0.020 
inch above the seating plane, 
e All JE0EC TO-116 notes apply. 
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NOTES: a. The true-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within ±0.010 
of its true longitudinal position relative to pins ( 4 ) 
and (Tl) 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leods are specified dipped area 
of the lead extends from the lead tip to at least 0.020 
inch above the seating plane. 

e. All JEDEC TO-116 notes apply. 
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CIRCUIT TYPES SN54121. SH74121 
MONOSTABLE MULTIVIBRATORS 


electrical characteristics over operating free-air temperature range 

PARAMETER -*5*1- TEST CONI 

FIGURE 


TEST CONDITIONS' 




MIN TVPt MAX UNITS 




■inlOl 

l.ogsca* 0 l*af input currant #t B 

•loll) 

Logical 1 io.#< input 
current at A 1 or A? 

'ini 11 

Logical t la.a< input 

Current #1 6 

•os 

Short circuit output 
cufront at 0 or 5 $ 

l C C 

Pou^r OjPC'v CXjfTOOt in 
quiaacant ( 0 nf«/*rf) nat# 

'CC 

Pov*«r «jpp'y currant m fir ad data 


•nd V CC - MAX 
S3 



VCC-MAX 


Vcc - MAX 


If Of condition mown m MIN Of MAX, uM *Ha ipgrop'laie HXI lfl«0 H M«r retO"" 

dav-ca TVD«. 

t All tvolcal valuaa at V^c • • v. T A • 25°C. 

4 Not mo»* than on# Output mould Oa moctad rt • tlma. 


•rating conditions »6* t*a ■ppiksbl# 


Lff, 


switching characteristics. V cc ■ 5 V, T A • 25°C 
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1.0 DE3CP.T FTTON Integrpted Circuit US 7 U 3 OH 

Qupd-?-Inout N'AND duffer Cpte-Ooen Collector Output 


P. 0 PHYSIC/'. D CH/RACTEP.ISTICS 


Dupl-Tn-Eine Ppckpge lU-Pln 
Hermetically Sepled 
See fig ft 1 


? 0 PERFORMANCE CHARACTERISTICS 

Diode ClpnDing on p 11 Inputs 

Lov Fo’-er Dissipation 

Hlr'- Noise Kargin: 1 Volt 

Supply Voltpgo Vcc: 5 Volts ± 5$ c 

Ooerpting Temp. Rpnge: 0°C to + 70 c C 
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1. DESCRIPTION 


Circuit, Integrated (Dual In-Line Package) 
Quadruple 2-Input Positive Nand Gate 


2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 3. 

3. PERFORMANCE CHARACTERISTICS 

3.1 See Sheet 5. 

4. MANUFACTURER'S NAME AND PART NUMBER 

Texas Instrument, Part No. SN7400N 
Sprague Part No. USN7400A 

National Semi-conductor Corp. Part No. DM8000N 
Motorola Part No. MC7400P 


NOTE: Only the item described on this drawing when procurred from 
the mfg. listed hereon for use. A substitute item shall 
not be used without Engineering approval. 
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NOTES: a. 


b. 



The true-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within ifcO.OIO 
of its true longitudinal position relative to pins ( 4 ) 

and (Tj) 

All dimensions in inches unless otherwise noted. 
This dimension does not apply for solder-dipped 
leads. 

Whon solder-dipped leads are specified dipped area 
of the lead extends from the lead tip to at least 0.020 
inch above the seating plane. 

All JEDEC TO-116 notes apply. 
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DESCRIPTION ; 

Circuit, Integrated (Dual In-Line Package) 

Quad 2-Input Nano Gate W/Open Collector Output 


2.0 PHYSICAL CHARACTERISTICS : 
2.1 See Sheet 3. 


3.0 PERFORMANCE CHARACTERISTICS : 
3.1 See Sheets 5, 6, & 7. 


QUALITY ASSURANCE PROVISIONS: 


Inspect per this drawing. 

Only the item described on this drawing when procurred from 
the manufacturers listed hereon for use. A substitute item 
shall not be used without engineering approval. 


VENDOR'S NAME AND PART NO,: 

Texas Instrument, Part No. SN7401N 
Sprague Part No. USN7401A 
Motorola Part No. MC7401P 
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NOTES: a. The true-position pin spacing it 0.100 between cen¬ 
terlines. Each pin centerline is located within 2:0.010 
of its true longitudinal position relative to pins ( 4 ) 
and (Tl) 

b. All dimensions in inches unless otherwise noted. 

e. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 
d.M of ex,en ^ s fr°ro 'he lead tip to at least 0.020 

uai.mt inch above the seating plane. 

•• All JEDEC TO-116 notes apply. 
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APPLICATION DATA 


combined fan-out and wire-OR capabilities 

TK« open-collector TTl B ate, when supplied with a proper load resistor (R^). moy bo porollolod with other similar TTl goto* to 
porform the wire-OR fu"ction, and simultaneously, will drive from one >o nine TTl loadi. When no other open-collector gates 
ore porolleled this goto may be used to drive ten TTl loads. For any of these conditions on appropriate load resistor value must 
be determined for the desired circuit configuration. A maximum resistor value must be determined which will ensure that suf¬ 
ficient lood current (to TTL loods) and l off current (through paralleled outputs) will be available during a logical 1 level at the 
output. A minimum resistor value must be determined which will ensure that current through this resistor and sink current from 
the TTl loods will not cause the output voltage to rise obove the logical 0 level even if one of the paralleled outputs is sinking 
all fh« currant. 

In both conditions (logical 0 and logical 1) tho valuo of is dotarminod by: 

where: is the voltage drop in volts, ond 1^ is the current in amperes. 

logical 1 (off level) circuit calculations (see figure El) 

The allowable voltape drop across the lood resistor (V u ) is the difference between V cc applied ond the level required 


at tha load: 


V «1 — V CC - V aut(1| re< l“ ir * d 


The total current through the load resistor (l RL ) is the sum of the load currents (l^j) and off-level reverse currents through 

each of the wire-OR connected outputs: 

'*1 = 1 >‘ l out(l| + N " , it*i|•* TTl loads 
Therefore, calculations for the maximum value of R^ would be: 

_ v CC- V cu'|i| required 

_ I 4- N. I 
**-'outOI + 

where: q = number of gotes wlre-OR connected, ond N = number of TTl loods. 


TTl LOADS 



=3-40 pA 


. _ V CC- v *d[t) tm‘t»4 

'l(mex) ~ , , . 

’f'outni ^ " Mow! 


•u-wxi =-:-=-= o:i o 

0.001 + 0 . 0001 ? 0.00112 


V -4 

0* l„.ri) = 4*250 pA 


FIGURE El - LOGICAL l CIRCUIT CONDITIONS 
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APPLICATION DATA 


logical 0 (on lovel) circuit calculations (sm figure E2) 

The currant through the resistor must bo limited to the maximum sink-current capability of one output transistor. Note that if sev¬ 
eral output transistors ore wire-OR connected, the current through R^ may be shared by these paralleled transistors. However, 
unleu it can be absolutely guaranteed that more than one transistor will be on during logical 0 periods, the current must be 
limited to 16 mA, the maximum current which will ensure a logical 0 maximum of 0.4 volts. 

Abo, fan-out must be considered, fart of the 16 mA will be supplied from the inputs which are being driven. This reduces the 
amount of currant which can be allowed through R^. 

Therefore, the equation used to determine the minimum value of R^ would bei 
V CC — V out(0| required 


«L|mln| ~ 


Isink eopobility — l lif4 from TTl loads 


'MO T ON 


m LOADS 


Ut repehllltT - l |ll4 Its* TTL le 


t._■ = -=- = 411 

MU — 1.4641' Mill 


N - 3 

N • Itecoi ■ 3*1.6 mA 


MAXIMUM I** CAPABILITY 
OF ONE ON OUTPUT - 16 mA 


fCetnel thrso|h OFF eelpUt b eefllflhla el logical I. 


FIGURE 12-LOGICAL 0 CIRCUIT CONDITIONS. 


TABLE 1 


driving TTL loads and combining outputs 

Table 1 provides minimum and maximum resistor values, cal¬ 
culated from equations shown above, for driving one to ten 
TTL loads and wire-OR connecting two to seven parallel out¬ 
puts. Each value shown for wire-OR output one is determined 
by the fan-out plus the leakage of o tingle output transistor. 
Extension beyond seven wire-OR connections is permitted with 
fais-outs of seven or less if a volid minimum and maximum R^ 
■ possible. When fanningout to ten TTl loods the calculation 
for the minimum volue of R^ indicates that on infinite resistance 
should be used (V |L 4- 0 = oo .') however, the use of a 4-kH 
resistor in this case will satisfy the logical 1 condition and 
limit the logical 0 level to leu than 0.43 V. 


FAH-OUT 

WIIE-OI OUTPUTS 

TO TTl 
LOADS 

1 

2 

3 

4 

5 

4 

7 

1 

!945_ 

4114 

3291 

3530 

3015 

1481 

1453 

1 

7S’> 

4<*2 

3133 

3<07 

1954 

1445 

1433 

1 

7727 1 4153 

?::j 

3331 

1S77 

1404 

1393 

4 

i ? 11 1 

3r39 

2P17 

7341 

1M3 

1544 

1341 

S 

5777 

3714 

37 3 i J 

3'4f 

17*3 

1529 

1333 

t 

y :6_ 

3513 

: 

. ! :, i_ 

1744 

1494 

1334 

1 

«;:s 

3333 

jW\ 

3731 

147? 

1440 

1363 

1 

Till 

3170 

2c:? i 

19£9 

_L 45 _L 

I 

X 

» 

<;s; 

3023 

X 

X 

X 

X 

X 

ID 

4000 

X 

X 

1 x 

X 

X 

X 



_ MAXIMUM _ 

_ LOO RESISTOR VALUE IN OHMS 

I — bet rocoaimonM or not possible, 
t — The theerolicol roloo ii CO . Sot uploMlIon In text. 

AH oeloos shown tn the table oro bosod on: 

Logical 1 condilioet: » cc = 5 V, reqolrod = 2.4 
logical D conditions: »cc = $ 'eqwired = 0 < 
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recommended operating conditions 

Supply Voltago V cc .473 V to S 25 V 

Fan-Out From Each Output, N.. ItolO 



electrical characteristics, T A = 0°C to 70°C 


_ PARAMETER 

Logical I input voltago required 
V I^I) at oil input terminali to 

• nturo logical 0 lovol ot output 
Logical 0 input voltago required 
V^ # | at ony input torminal to 

enture logicol I lovol at output 


V ovt(!| Logical 1 output voltago 


^out(0| Logicol 0 output voltago 


Icikol 0 lovol input current (each input) 


•ii^l) Logical 1 lovol input current (eoch input) 


0 } Short-circuit output currant* 


’cciol Lo gi cal 0 lovol t upply current (eoch goto) 
*CC|t| Logical 1 lovol lupply current (each goto) 


TEST 

FIOURI 


TIST CONDITIONS 


Vcc = 473 V. V «no| ^ 04 V 


MiM TYF MAX UNIT 




Vcc = 473 V. 


v cc = 4.73 V. 

= —400 pA 


V cc = 4.73 V. 
L w = 16 mA * 


V cc = 3.23 V. 


= O S V. 


V «=JV, 



O.R 

2 A 3 Jl 


0.22* 

0.4 


-1.6 


mA 


mA 


-S3 mA 


— 25°C, N= 10 




PARAMETER 

Propagation delay time to logicol 0 level 
Propagation delay time to logical I level 


tRel met* then m Htyol ihouM ho thorlod it o li 
*Theie typical volooi ort of V rr = S V, T. = 


TEST CONDITIONS 


‘ = 13 pF 


, = 15 pF 
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UNLESS OTHERWISE SPECIFIED 


DECIMAL DIMENSIONS 2: .020 I DRAFTING 
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DESCRIPTION 


Circuit, Integrated 
Quad 2-Input Nor Gate 


PHYSICAL CHARACTERISTICS 


14 Pin Dual in-line package 

For more detailed physical characteristics see mfg.'s catalog. 
PERFORMANCE CHARACTERISTICS 


Supply Voltage Vcc: 4.75V to 5.25V 

Fan Out: 1 to 10 

Ambient Temperature: 0°C to 70°C 

For more detailed performance characteristics see mfg.'s catalog, 
QUALITY ASSURANCE PROVISIONS 


Inspect per parameters outlined in mfg.'s catalog. 
MANUFACTURER'S NAME AND PART NUMBER 


Texas Instrument: SN7402N 
Sprague: USN7402A 
Motorola: MC7402P 

NOTE: Only the item described on this drawing when procurred from 
the manufacturers listed hereon for use. A substitute item 
shall not be used without Engineering approval. 
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DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 
Triple 3-Input Positive Nand Gate 


2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 3. 


3. PERFORMANCE CHARACTERISTICS 
3.1 See Sheet 5. 


4. MANUFACTURER'S NAME AND PART NO. 


Texas Instrument, Part No. SN7410N 
Sprague Part No. USN7410A 

National Semi-conductor Corp. Part No. DM8010N 
Motorola Part No. MC7410P 


NOTE: Only the item described on this drawing when procurred from 
the manufacturers listed hereon for use. A substitute item 
shall not be used without Engineering approval. 
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NOTES: a. 


b. 



«. 

d. 


The true-position pin (pacing it 0.100 between cen¬ 
terlines. Each pin centerline is located within arO.010 
of its truo longitudinal position relative to pins ( 4 ) 

and (Ti) 

All dimensions in inches unless otherwise noted. 
This dimension does not apply for solder-dipped 
leads. 

When solder-dipped leads are specified dipped area 
of the lead extends from the lead tip to at least 0.020 
inch above the sealing plane. 

All JEDEC TO-116 notes apply. 
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recommended operating conditions 

Supply Voltage V CC . 

Fan-Out From Output, N . . . . 


4.75 V to 5 23 V 
. . . 1 to 10 


electrical characteristics, T A = 0°C to 70*C 


-----1_ 

PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP 

MAX 



Logical 1 input voltoga required 
at oil input torminoli to 
emure logical 0 level ot output 

a 

Vcc = 475 v. 


2 

B 


Logical 0 input voltage required 
at ony input terminal to 
eniure logical 1 level at output 

2 

Vcc = < 73 V. 

BS 

0.8 

B 

V out|l| Logical 1 output voltoga 

n 

v cc = 4.73 V. 

'loert = -400 pA 

Vi, = 0.8 V. 

2.4 3Jt 

D 

V out| 0 | logical 0 output voltoga 

i 

v cc = 4.75 V. 

'air* = 14 mA 

Vi, = 2 V, 

0.22t 

0.4 

a 


Logical 0 level input current (each input) 

3 

V cc = 5.25 V. 

V,, = 0.4 V 

—1.6 


'indl 

Logical 1 level input current (each input) 

KB 

V cc = 5.25 V. 

V„ = 2-4 V 

40 





1 

El 

'os 

Short-circuit output currentf 



-18 

-55 


'cc( 0 | 

Logical 0 level lupply currant (each gote) 

m 

V CC = 3 v. 

limp 

31 -i 

mA 

. 'cqt) 



mm 

v,„ = o 

It 


mA 


switching characteristics, V C c 


5 V, T A = 25 e C. 


N= 10 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*pdo Propagotlon delay time to logical 0 level 

50 

C, = 15 pF 

e 

15 

ni 

Ipdt Propogotion delay time to logical 1 level 

50 

C, = 15 pF 

18 

29 

n» 


that mm then in output ihould b> ikorlad at « lima, 
tlhaia typical valuer art at V cc = 5 V, I A = IS*C. 


IZTTtZTZ?, 


S/V3003EE 
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1. DESCRIPTION 


Circuit, Integrated (Dual In-Line Package) 
Dual 4-Input Positive Gate 


2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 3. 

3. PERFORMANCE CHARACTERISTICS 

3.1 See Sheet 5. 

4. MANUFACTURER'S NAME AND PART NO. 

Texas Instrument, Part No. SN7420N 
Sprague Part No. USN7420A 

National Semi-conductor Corporation DM8020N 


NOTE: Only the item described on this drawing when procurred from 
the manufacturers listed hereon for use, A substitute item 
shall not be used without Engineering approval. 
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NOTES: a. The true-position pin spacing it 0.100 between cen¬ 
terlines. Each pin centerline it located within arO.OlO 
of its true longitudinal poiition relative to pint ( 4 ) 
and (fl) 

b. All dimentioni in inchet unlett otherwise noted. 

c This dimention does not apply for solder-dipped 
leads. 

d. When solder-dipped leads ore specified dipped area 
«»« °f ,tie lead extends from the lead tip to at least 0.020 

“* 1 "” inch above the seating plane. 

nmm e. All JEDEC TO-116 notes apply. 
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1. DESCRIPTION 



Circuit, Integrated (Dual In-Line Package) 
8-Input Positive Nand Gate 


2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 3. 


3. PERFORMANCE CHARACTERISTICS 
3.1 See Sheet 5. 


4. MANUFACTURER'S ANME AND PART NO. 

Texas Instrument, Part No. SN7430N 
Sprague Part No. USN7430A 
Motorola Part No. MC7430P 


NOTE: Only the item described on this drawing when procurred 

from the manufacturers listed hereon for use. A substitute 
item shall not be used without Engineering approval. 
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NOTES: a. The true-position pin spacing it 0.100 between cen¬ 
terlines. Each pin centerline is located within ±0.010 
of its true longitudinal position relative to pins (4) 

and (fj) 

b. All dimensions in inches unless otherwise noted, 
e. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 

0)4!s of the lead extends from the lead tip to at least 0.020 

inch above the seating plane. 

e. All JEDEC TO-116 notes apply. 
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■-•commanded operating conditions 

Supply Voltag. V cc . . V to 3.25 V 

Fon-Out From Each Output, N..... ItolO 

electrical characteristics, T» = 0°C to 70®C 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

V W) 

logical 1 input voltage required 
ot all input terminal* to 
emure logicol 0 level ot output 

1 

V cc = 4.75 V, 

Vout(0) — ° < V 

2 

V 

V in(0) 

Logical 0 input voltage required 
at any input terminal to 
eniure logical 1 level at output 

2 

V cc = 4.75 V, 

Vout,i) — 2-4 V 

0.1 

V 

V ou*t'| 

logical 1 output voltoge 

2 

V cc = < 75 V, 
l lo>d = -400 pA 

V,n = 0.8 V, 

2.4 

3.3* 


V 

V out(0| 

Logical 0 output voltag* 

m 

V cc = 4.75 V, 

'.i* = >6 mA 

V,, = 2 V, 


0.22* 

0.4 

V 

Iffl? 

Logical 0 level input currant (oach input) 

3 

V CC = 5 25 V, 

V,„ = 0.4 V 

-1.4 

mA 

'•"01 

logical 1 level input current (each input) 

|■■ 

V cc = 5-25 V. 

V,„ = 2.4 V 

40 

pA 1 

Ki 

V cc = 5-25 V. 

V.n = 5 5 V 

1 

mA 


Short-circuit output currentf 

3 

V cc = 5.25 V 

-18 


Ea 

mA 

•ccoi 

logicol 0 level lupply current (each gote) 

6 


V,„ = 5 V 



j££ilL 

logical 1 level lupply current (eoch gote) 

6 

IMJtlH 

v .» = 0 




switching characteristics, V cc = 5 V, T* = 25°C, N=10 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

f p*l Propagation delay time to logical 0 level 

50 

C, = 15 pF 

8 

13 

ns 

tpd- Propagation delay time to logical 1 level 

50 

C, = 15 pF 

18 

29 



tRet raori than tr.t euljut ihoold b* ihertid el • Mint. 
tTbeie typical »«!•»> in •! *cc = 5 *• *A = 


r 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 
Dual 4-Input Positive Nand "Power" Gate 


j 

I 

1 



i 


2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 2 

3. PERFORMANCE CHARACTERISTICS 

3.1 See Sheet 4. 

4. MANUFACTURER'S NAME AND PART NO. 

Texas Instrument, Part No. SN7440N 
Sprague Part No. USN7440A 

National Semi-conductor Corp. Part No. DM8040N 
Motorola Part No. MC7440P 



NOTE: Only the item described on this drawing when procurred from 
the manufacturers listed hereon for use. A substitute item 
shall not be used without Engineering approval. 
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racommanded operating conditions 

Supply Voltage V cc .. y to 5.23 V 

Fan-Out From Output, N......., , .. .Ito 30 


electrical characteristics, T A = 0*C to 70°C 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Logical 1 input voltag. required 
v j„(!| at all input terminals to 

eniure logical 0 level at output 

1 

V CC = 473 V. V ayt[ 0 | < 0.4 V 

2 

V 

Logical 0 input voltage required 

V jn p| at any input terminal to 

eniure logical I level ol output 

* 

Vcc = 473 V, V_ 1(11 >2.4V 

0.8 

V 

^eut|l) Logical J output voltage 

2 

V cc = 4.75 V, V iB = 0.8 V. 

^lood — ”1*2 mA 


s 

V o»it|0| Logical 0 output voltage 

1 

v cc = 4.75 V, V jB = 2 V, 

■sM = 48 mA 

0.28t 0.4 

'into) Logical 0 level input current (eoch Input) 

3 

V cc = 5.25 V, V,„ = 0.4 V 

-1.6 

mA 

Logical 1 level input current (each input) 

n 

V cc = 5.23 V, V,„ = 2.4 V 

40 

pA 

V cc = 5.25 V, V,„ = 5.5V 

1 

mA 

*OS Short-circuit output currontf 

wm 

v cc = 5 « v 

-18 -70 

mA 

'cC|8| Logicol 0 level supply current (each gote) 

6 

V CC = > v - = 5 V 

8^t 

— 

mA 

'cC(i| Logical 1 level supply current (each gate) 

n 

KTcmmwM 

2 t 

mA 


switching characteristics, V C c =5 V, T A = 25°C, N = 30 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

f p<*0 Propagation delay tima to logical 0 laval 

30 

C, = 15 pF 

8 

15 

n» 

'pd! Propagation delay time to logical 1 level 

50 

C, = 15 pF 

18 

29 

n» 


t*et aers then en* eotyet Vie*Id b* short *d it • Had. 

tikes* typical velees ers •! V cc = 5 V, I A = M*C. 
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__REVISIONS 

LTR _ DESCRIPTION 

A_ LOCAL RELEASE; ECN NO. 13 Ic 

B ECMMO. 39 7 2 
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APPROVEO 


DESCRIPTION 

Circuit, Integratea (Dual In-Line Package) 

PUA.L ?.-VVlDE 2- rNPUTc/Orj - rtN'VtLRT &AT1S 
V3CO^E.N- WITH EXPANDER INPUTS f5N74-5 ON) 
V 3CO £i> £ P - NO EXPANDER INPUTS C SNi 74 5 I NJ ) 
PHYS ICAL CHARACTERISTICS 

2.1 See Sheet 2 


3• P ERFORMANCE CHARACTERISTIC S 
3-1 See Sheet 4 

*4. .MANUFACTURER'S NAME AND TART NO . 

Texas Instrument, Part No. SN7 J 430N/SN7451N 
Sprague Part No. USN74*30A / USN 745i A 

Motorola Part No. MC7450P/ v,ci45IP 


NOTE: Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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NOTES: a. 


b. 

c. 



The true-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within —0.010 
of its true longitudinal position relative to pins ( 4 ) 
and (n) 

All dimensions in inches unless otherwise noted. 
This dimension does not apply for solder-dipped 
leads. 

When solder-dipped leads are specified dipped area 
of the lead extends from the lead tip to at least 0.020 
inch above the seating plane. 

All JEDEC TO-116 notes apply. 
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SN7450N/SN7451N 

DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES 


v cc 18 £N7<pONonl>. | 0 , c , Y 



positive logic 

r = (as) + (co) + x 

X - ABCD from SN7440N 


XOTE Expandtf n odtt X tnd X o« 00 Iht SX7450I e«lp. 

«• Mlemol lonnitlion It pint (y) di) tl Ikt swum 


schematic (each gate) 


V3003LN 

onjlY 



SOIES: 1. Component rolun iho»« on nominal. 

2. So lb SN7450 oipondet inpoll ait uied limulloftfoirilp lor expending with fho SK7440. 

3. II tipondtr It nol ottd leoxe pint (1) ond (V) optn. 

4. Hobo no ell enrol conrieti'oo lo pint CD ond (7) cl Ihs SH7451. 

5. * lolol ol tour eipondtf goiet mop bo cocweclod lo Iht SH7450 expander. 
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recommenced operating conditions 

Supply Voltage V cc .4.75 V to 5.25 V 

Fan-Out From Each Output, N ..... ...... ... . 1 to 10 


electrical characteristics, T A = 0°C to 7C°£, pins (7) and (£) open 

__ PARAMET ER_ HGUJ| TEST CONDITIONS MIN TYP MAX UNIT 

Logical 1 Input voltag* rsquir*d 

V ta(i| ot bath input tarminabof .ith.r AND 7 V cc — 4.73 V, V W|(| <0.4V 2 V 


TEST 

FIGURE 


Logical 1 input voltage required 
Yiqi) at both input terminals of either AND 
•action to ensure logicol 0 ot output 


^out(i| Lonicc! 1 output voltag. 


■ Logical 0 l.v.1 lupply currant 

(eoch got.) 


. Logicol I I.y. 1 supply currant 

,CC "> (aoch got.) 


that osra than sue aatpat Aaui4 >i short*, ai a IIm. 

tThai* typical tolux tra at 1 CC — S V, T, = J5“C. 

electrical characteristics (SN7450 only) using expander inputs, V A = 0®C 



I 


PAR 4 METER 

ly Expander currant 


TEST 

figure 


y Bcia-amitter voltoga 

*10! c f output trantistor (Q) 

15 

^out(i) logical 1 output voltag* 

16 


^outtcl Logical 0 output voltoga 
tlhesa typical voluii att a; V cc = 5 Y_ l A = JS°C. 


TEST CONDITIONS 

V cc = 475 V. V, = 0.4 V, 

I, 4 = 16 mA 


v cc = 4 75 V, l„„ = 14 mA, 
I, = 0.62 mA, K, = 0 


V cc = 47>V, |, w = 16 mA. 
I, = 0.43 mA, R, = non 


MIN TYP MAX UNIT 
3.1 mA 



2.4 3.3$ 


0.22 1 0.4 


switching characteristics, V C c = 5 V, T* = 25°C, pins (7) and (g) open, N = 10 


PARAMETER 


1 Propagation deloy tim* to 

legicci 0 l*vol 

50 

^ Propagation delay tim* to 

pdl logical 1 l>)rs 1 

50 
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REVISIONS 


LTR _ DESCRIPTION _ 

_A_ LOCAL RELEASE ECN N0.I3I3 

3 CwG PEic ec KJ NO. 3?4£> 

C S.CN **• 3403 


DATE 


\~/?- 


APPKOVEO 


DESCRIPTION 


Circuit, Integrated (Dual In-Lii.e Package) 

Quad 2 and/or invert gate with expander inputs. 
V3G08i.il - with expander inputs (SN7453N) 
Vj.OOBES - no exT.ajTGer inputs (S i74t>4N) 

PHYSICAL CHARACTERISTICS 


See Sheet 


PERFORMANCE CHARACTERISTICS 
3.1 See Sheet 4 


MANUFACTURER'S NAME AND PART NO . 

Texas Instrument, Part No. SN74 b3N/SN7454N 

Sprague Part No. US 7453A/US 7454A 

Motorola Part No. MC7453P/MC7-*54P ... .. 


NOTE: Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not oe used 
without Engineering approval. 
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NOTES: a. The true-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within S:0.010 
of its true longitudinal position relative to pins (^) 
ond ^j) 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 
of the lead extends from the lead tip to at least 0.020 
inch above the seating plane. 

e. All JEDEC TO-116 notes apply. 
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SN7453N, SN7454N 
4-WIDE 2-INPUT AND-OR INVERT GATES 



HOTt [xpondar nodei X ond X «'• on Iho SN74S3H onlf. 


MC — Ho inlornol conn*lio«. 
fPotenlod by Taiot Initrumwin 








electrical characteristics, T A = 0°C to 70 C C, pins (7) and (5) open 


PARAMETER 


TEST 

FIGURE 


TEST CONDITIONS 


MIN TYP MAX UNIT 

2 V 


Logical 1 input voltage required 
at both input terminals of either AND 
section to ensure logical 0 at output 

7 

V cc = 4.75 V, V^jqj < 0.4 V 

2 

Logical 0 input voltage retired 

V |n |pj at one input terminal of each AND 

section to ensure logical 1 at output 

8 

V cc = 4.75 V, V^,„>2.4V 

0.8 

Vgytfil logical 1 output voltage 

8 

V cc = 4.75 V, V,„ = 0.8 V, 
' lo .d = -«00 MA 

2.4 3.3$ 

^out(o) logical 0 output vollago 

7 

V CC = 4 75 v , v in = 2 V, 

U = 1*"A 

0.22$ 0.4 

IjnjO) Logical 0 lovel input currant (each input) 

9 

V cc = 5.25 V, V,„ = 0.4 V 

-1.6 


10 

V cc = 5.25 V. V,„ = 2.4 V 

40 



V cc = 5.25 V. V,„ = 5 5 V 

1 

l 0 s Short-circuit output currentf 

11 

V cc = 5.25 V 

-18 -55 

*CC*o) Logical 0 level supply current 

12 

V CC = 3 V, Y, = 5 V 

3.7$ 

lcc(i) Logical 1 level supply current 

13 

Vcc = * V, V |B = 0 

2$ 


tRol Mil Urn on. output ihould So ihorlod ol a lion. 

$Utett lypic.l volun in ol » cc = 5 V. I A = 25°(. 

electrical characteristics (SN7453 only) using expander inputs, T A = 0°C 


PARAMETER 

TEST 

FIGURE 

l x Exponder current 

14 

y Base-emitter voltoge 

c f output transistor (Q) 

15 

V ou'|i| logical 1 output vollago 

16 

Vgui|o| logical 0 output voltage 

15 


TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

V cc = 4.75 V, 
'.1* = 16 mA 

V, = 0.4 V, 

3.1 

mA 

V CC = 4.75 V, 

1, = 0.62 mA, 

'.1* = 14 ">*• 

R, =0 

i 

V 

V cc = 475 V, 

1, = 270 pA, 

'm =- 400 " A - 
l 2 = -270 m A 

2.4 

33$ 


V 

V cc = 4.75 V. 

1, = 0.43 mA, 

U = 16 mA, 

R, = 130 0 


0.22$ 

04 

V 


$1hett typical values in ol = S V, T A — TS°C, 


switching characteristics(SN7453 andSN7454), V C c 


PARAMETER 

TEST 

FIGURE 


Propagation delay time to 

P d0 log.col 0 level 

50 


Propagation delay time to 
'p*’ log col 1 level 

50 


TEST CONDITIONS 
C, = 15 P F 
C, = 15 pF 


open. 

N : 

MAX | 

UNIT 

15 

ns 

29 

ns 
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_ DESCRIPTION 

LOCAL RELEASE KCN NO. 19 I Z~ 
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DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 
Dual 4-Input Expander 


2- PHYSICAL CHARACTERISTICS 

2.1 See Sheet 2 

3- PERFORMANCE CHARACTERISTICS 

3.1 See Sheet U 


MANUFACTURER'S NAME AND PART NO . 

Texas Instrument, Part No. SN7^G0N 
Sprague Part No. USN7460A 
Motorola Part No. MC74G0P 


NOTE: Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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NOTES: a. The true-posit ion pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within 2:0.010 
of its true longitudinal position relative to pins ( 4 ) 
and (fl) 

b. All dimensions in inches unless otherwise noted. 



c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 
of the lead extends from the lead tip to at least 0.020 
inch above the seating plane. 

e. All JEDEC TO-116 notes apply. 
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SN7460N 

DUAL 4-INPUT EXPANDER 



positive logic 

X = A BCD 


NOTf : Conned p.n (?) o> @ '» pin @ ol SN7450II o> SB74S3H 
Conn.d pin © or (jj) I. pin (ff ol W4S0K o> SM74S3M 


schematic 



sV'" © oi (0 

x See Note I 


• OUTPUT 

X Pin (T) of (J4) 
J See Note 2 


BOTES: 1. Conned pin © of © M pin © ol SN74S0 or SM7453. 
I. Conned pin © or © lo pin © ol SB7450 of S.17453. 
3. C«npoAMl ihovn art itominol. 
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recommended operating conamons 

Supply Voltage V cc .. y lo 5 .J 5 y 

Maximum number of expander* that may be fanned-in to one SN7450 or one SN7453. 4 

electrical characteristics (unless otherwise noted T A = 0°C to 70°C) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

logical 1 input voltage required 

V in0 , at all input terminals to 

ensure output on level 

17 

V cc = 4.75 V. V, = 1 V, 

R = 1.1 l». T A = 0®C 

2 

V 

Logical 0 input voltage required 
^in| 0 ) ° r on y ' n P u * terminal to 

ensure output off level current 

18 

V cc = 4.75 V. V, = 4.5 V, 

R = 1.2 111. l o(f = 0.15 mA. 

t a = °*C 

0.8 

V 

Output voltoge on level 

17 

V cc = 4.75 V. V m = 2 V. 

v, = i v, r = i.i in, 

t a = o°c 

0.4 

V 

■alt Output off level current 

18 

V cc = 4.75 V, V,„ = 0.8 V. 

V, = 4.5V, R = 1.2 kll, 

t a = 0«C 

270 

pA 

*on Output on level current 

19 

V CC = *75 V, V.„ = 2 V, 

V, = 1 V 

-0.4 J 

mA 

*|"I 0 | logicol 0 level input current (each input) 

18 

V cc = 5 25 V. V,„ = 0.4 V 

- 1.6 

mA 

*in(i| logical 1 level input current (eoch input) 

20 

V cc = 5.25 V, V,„-=2.4V 

40 

pA 

rV cc ^ 5.25 V. V,„ a- 5.5 V 

1 

mA 

'cc|an| On level lupply current (each gate) 

21 

V CC ^ * V. V,„ = 5 V, 

V, = 0 85 V, T a = 25°C 

0.6 

mA 

’cciott) Off level lupply current (each gote) 

21 

V CC = 3 V, V in = 0. 

V, = 0.85 V. T a = 25°C 

1 

mA 


switching characteristics, V cc = 5 V, T A =25°C, N= 10 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

f pd 0 

Propagation delay time to logical 0 level ' 
(through SN7450 or SN7453) 

51 

C, = 15 P F 

10 

20 

ni 

’pet 

Propagation delay time to logical 1 level 
(through SN7450 or SN7453) 

51 

C, = 15 pF 

20 

34 

n* 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 

Single-Phase J-K FIip-Flop 

2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 2 

3- PERFORMANCE CHARACTERISTICS 

3.1 See Sheet 5 

MANUFACTURER * S NAME AND PART NO . 

Texas Instrument, Part No. SN7470N 
Sprague Part No. US 7470A 


NOTE: Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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SN7470N 
J-K FLIP-FLOP 



MOIE: (lack mini bt ol logiol 0 ptjat la iha applicatiaa 
•I pinal at liter hmtiam. 


TRUTH TABLE 


»n + t 

J 

K 

Q 

0 

0 


0 

1 

0 

1 

0 

1 

1 

1 

On 


■OTES: = 

If — tl •«?•!* 

3- •„ = bil limt bcfert (lock pwlit 
<• l„ + , — bll line aflat (lack pulu 
S. II iapali J* er I* ait nat ntf 
Ibty mull ba graanbad. 


description 

The SN7470 is a monolithic, edge-triggered J-K flip-flop featuring gated inputs, direct clear and preset 
inputs, and complementary Q and Q outputs. Input information is transferred to the outputs on the posi¬ 
tive edge of the clock pulse. 

Direct-coupled clock triggering occurs at a specific voltage level of the clock pulse; and after the clock 
input threshold voltage has been passed, the gated inputs are locked out. 

The SN7470 flip-flop is ideally suited for medium-and high-speed applications, and can be used for a 
significant saving in system power dissipation and package count where input gating is required. 


recommended operating conditions 

Supply Voltage V cc .4.75 V to 5.25 V 

Fan-Out From Each Output, N.1 to 10 

Clock Pulse Transition Time to Logical 1 Level, t, (cloc ,, (See Figure 53).5 to 150 ns 

Width of Clock Pulse, tpicioc*) (See Figure 53). > 20 ns 

Width of Preset Pulse, t P | P ,„.t| (See Figure 52).> 25 ns 

Width of Clear Pulse, t P | C i«| (See Figure 52).> 25 ns 
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electrical characteristics, I A = 0°C to 70°C 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Input voltage required *o 
^in(i) •"sure logical 1 at any 

input terminal 

22 

V CC = < 75 V 

2 

V 

Input voltage required .0 

V-^ 0 ) ensure logical 0 at any 

input terminal 

23 

V cc = 475 V 

0.8 

V 

^ou'Ml Logical 1 output voltage 

22 

V cc = 475 V, l,_ = -400 pA 

2.4 3.5* 

V 

^ou»iol Logical 0 output voltage 

23 

V cc = 4.75 V, I,.,* = 16 mA 

0.22* 0.4 

V 

Logical 0 level input current 
"W ot J1.J2. J*. KI, K2. K*. or clock 

24 

V cc = 5.25 V, V, n = 0.4 V 

-1.6 

mA 

Logical 0 level input current 
,n *°* ot preset or clear 

24 

V cc = 5.25 V, V,„ = 0.4V 

-3.2 

mA 

1 Logical 1 level input current 

"I’l ot Jl. J2. J*. KI, K2. K*. or docl 

25 

V cc = 5.25 V, V,„ -= 2.4 V 

40 

pA 

V cc = 5.25 V. V, n = 5.5 V 

1 

mA 

Logical 1 level input current 
in W at preset or clear 

25 

V cc = 5.25 V, V,„ = 2.4 V 

80 

,,A 

V cc = 5.25 V, V,„ = 5.5 V 

1 

mA 

*OS Short-circuit output currentf 

26 

V cc = 5.25 V, v,„ = 0 

-18 -57 

mA 

*CC Supply current 

_25 

Vrr = 5 V. V, n = 5 V 

13* 

mA 


tNoi mii than m> wtpul diould bi iborud <1 • lint, 
tlbm typical roluri art «l » cc = S *, I A r 2S°C. 


switching characteristics, V C c=5 V, T A = 25°C, N= 10 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN 

TVP 

MAX 

UNIT 

*doc* 

Maximum clock frequency 

53 

C, = 15 pF 

20 

35 


MH« 


Minimum input 
setup time 

53 

C, = 15 pF 


10 

20 

ns 

’ho'd 

Minimum input 
hold time 

53 

C, = 15 pF 


0 

5 

ni 

Vd< 

Propagation doloy lima to logical 

1 laval from door or prasat 

52 

C, = 15 pF 



50 

m 

to output 







'pt» 

Propogotion delay time to logical 

0 level from clear or preset 
to output 

52 


50 

n» 

'pai 

Propogotion delay time to logical 

1 level from clock to output 

ES 

C, = 15 pF 

10 




*P« 

Propagation delay time to logical 

0 level from clock to output 


C, = 15 pF 

BI 
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REVISIONS 


_ DESCRIPTION _ 

LOCAL RELEASE ECN NO. I S l £. 


DR DATE APPROVED 


DESCRIPTION 


Circuit, Integrated (Dual In-Line Package) 
Single Master/Slave Flip-Flop 


2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 


3. PERFORMANCE CHARACTERISTICS 


3.1 See Sheet 5 


MANUFACTURER'S NAME AND PART NO . 

Texas Instrument, Part No. SN7^72N 
Sprague Part No. USN7472A 
Motorola Part No. MC7472P 


NOTE: Only the item described on this drawing when 
Drccured from tne manufacturers listed hereon 
for use. A suost.itute item shall not be used 
without Engineering approval. 
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description 


The 5N7472 J-K flip-flop ii bosed on the master-slaye prin¬ 
ciple. This device ho» AND gate input* for entry into the 
master section which are controlled by the clock pulse. The 
clock pulse also regulates the state of the coupling transistors 
which connect the master and slave sections. The sequence of 
operation is as follows: 

1. Isolate slave from master 

2. Enter information from AND gate ir.puts to master 

3. Disable AND gate inputs 

4. Tronsfer information from master to slave. 



recommended operating conditions 

Supply Voltage V cc .' . . . 

Fan-Out From Each Output, N. 

Width of Clock Pulte, tpj c!o(i | (See Figure 54) , 
Width of Preset Pulie, tp ( p r „.,| (See Figure 55) 
Width of Clear Pulse, t plclMr) (See Figure 55) . 
Input Setup Time, f„ tu p (See Figure 54) . . . 

Input Hold Time, t^,^.. . 


.4.75 V to 5.25 V 

.I to JO 

.> 20 ns 

.> 25 n» 

.> 25 n. 

^ Applied Clock Pulie Width 
. >0 


















503} t t/'fcd ) 















electrical characteristics, T 4 = 0°C to 70°C 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Input voltage required to 

input terminal 

27 

V cc = 4.75 V 

2 

V 

Input voltage required to 
^,n| 0 ) enture logical 0 at any 

input terminal 

27 

V cc = 4.75 V 

0.8 

V 

V ou 1II| logical 1 output voltage 

27 

V cc = 4.75 V, l lo .„ = -400 pA 

2.4 3.5* 

V 

^out(o) Logical 0 output voltage 

28 

V cc = 4-75 V. !„,* = 16 mA 

0.22$ 0.4 

V 

Logical 0 level input current 
,n,#l atJl.J2. J3. K1.K2. orK3 

29 

V cc = 5.25 V, V, n = 0.4V 

-1.6 

mA 

1 logical 0 level input current 

"’ l ° l ot preiet. clear, or cloch 

29 

V cc = 5.25 V, V,„ = 0.4 V 

-3.2 

mA 

1 logical 1 level input current 

'" ,l1 at Jl, J2, J3, Kl, K2, or K3 

30 

V cc = 5.25 V, V,„ = 2.4V 

40 

V cc = 5.25 V, V,„ = 5 5 V 

1 

mA 

1 Logical 1 level input current 

'"W ot preset, clear, or clock 

30 

V cc = 5.25 V, V,„ = 2.4V 

80 

«A 

V cc = 5.25 V, V,„ = 5.5 V 

1 

mA 

*0S Short-eircuit output currentf 

31 

V cc = 5.25 V, V,„ = 0 

-18 -57 

f 

*CC Supply current 

30 

V CC = 5V. v iB = 5 V 

8 $ 

ml 


fNoi marl than ana ovlpul ihould be iherlrd ot a lima, 
t'haia tppical voluei gia oi » cc = 5 V, T„ = J5*t. 


switching characteristics, V cc = 5 V, T A = 25°C, N = 10 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

*clocfc 

Maximum clock frequency 

54 

C, = 15 pF 

10 

15 


MHi 

'pot 

Propagation delay time to logical 

1 level from clear or preset 
to output 

55 

C, = 15 pF 


26 

50 

ns 

'pdO 

Propagation delay time to logical 
0 level from clear or preiet 
to output 

55 

C, = 15 pF 


34 

50 

ns 

'pdi 

Propagation delay time to logical 

1 level from clock to output 

54 

C, = 15 pF 

10 

4.C 

50 

ni 

'pot 

Propagation delay time to logical 
0 level from clock to output 

54 

C, = 15 pF 

10 

34 

50 

ns 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line package) 
Dual Master/slave Flip-Flop 

2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 


3- PERFORMANCE CHARACTERISTICS 
3-1 See Sheet 5 


4. MANUFACTURER * S NAME AND PART NO. 


Texas Instrument, Part No. SN7473N 


Sprague Part No. USN7473A 
National Semiconductor Corp. 
Motorola Part No. MC7473P 


Part No. DM8501N 


NOTE: Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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description 

The 5N7473 J-K flip-flop is bosed on the master-slave prin¬ 
ciple. Inputs to the master section are controlled by the clock 
pulse. The clock pulse also regulates the state of the coupling 
tronsistors which connect the most**/ end slave sections. The 
sequence of operation it os follows: 

1. Isolate slave from moster 

2. Enter information from J and K inputs to master 

3. Disable J and K inputs 

4. Transfer information from master to slave. 



recommended operating conditions 

Supply Voltage v cc. 

Fon-Out From Each Output, N . , ; . . 

Width ol Clock Pulse, t p | Cloc ,] (See Figure 54) 
Width ol Clear Pulse, tp| e i.„| (See Figure 55) 
Inpu* Setup Time, t 1>lup (See Figure 54) . . 
Input Hold Time, t to | d . 


.4.75 V to 5.25 V 

.. 1 to 10 

.> 20 ns 

.> 25 ns 

> Applied Clock Pulse Width 
. > 0 
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electrical characteristics, T* = 0°C to 70°C 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN 

TYP MAX 

UNIT 

V *M 

Input voltage required to 

input terminal 

32 

V cc = 4.75 V 

2 

V 

V ,n(D| 

Input voltage required to 
ensure logical 0 at any 
input terminal 

32 

V cc = 4.75 V 

0.8 

V 

V -|.| 

Logicol 1 output voltoge 

32 

V cc = 4.75 V, 

l|o*d = -<00 pA 

2.4 

3.51 

V 

V ou>| 0 | 

logical 0 output voltogo 

33 

V cc = 4.75 V. 

'.ini = 16 mA 

022t 0.4 

V 

'mtOI 

Logical 0 level input current 
at J or K 

34 

V cc = 5 25 V. 

V lB = 0.4 V 

- 1.6 

mA 

•mm 

Logicol 0 level input current 
at clear or clock 

34 

V cc = 5.25 V. 

Vi„ = 0.4V 

-3.2 

mA 


Logicol 1 level input current 

33 

V cc = 5.25 V, 

V. n = 2.4 V 

40 

pA 

'inltl 

at J or K 

V cc = 5.25 V, 

V,„ = 5.5 V 

1 

mA 


Logical 1 level input current 

35 

V cc = 5.25 V, 

V.„ = 2.4 V 

80 

pA 

•inOI 

of clear or clock 

V cc = 5.25 V, 

V,„ = 5.5 V 

I 

mA 

•os 

Short-circuit output currentf 

36 

V cc = 5.25 V. 

= o 

-18 

-57 

mA 

'cc 

Supply current (each flip-flop) 

35 

> 

*n 

II 

u 

_< 

3 

II 

o. 

< 

8 t 

mA 


tNol man then on. ontpul ihould b> iherltd ot • lima. 

$Theta typical laluet an at ¥ cc = S *, 1, = ?5°C. 

switching characteristics, V cc = 5 V, T A = 25°C, N = 10 



PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

^cloct 

Maximum clock frequency 

54 

C, = 15 pF 

10 

15 


MHi 

Vo, 

Propagation delay t.me to logical 

1 level from clear to output 

55 

C, = 15 pF 


26 

50 

ns 

'poo 

Propagation deloy time to logicol 

0 'evel from clear to output 

55 

C, = 15 pF 


34 

50 

ns 

'pdi 

Propogo'ion delay lime to logical 

1 level from clock to output 

54 

C, = 15 pF 

10 

26 

50 

ns 

' P ao 

Propagation delay time to logical 

0 level from clock to output 

54 

C, = 15 pF 

10 

34 

50 

ns 
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1. DESCRIPTION 


Circuit. Integrated (Dual In-Line Package) 
Dual "D" Type Flip Flop 

2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 3. 

3. PERFORMANCE CHARACTERISTICS 

3.1 See Sheet 6. 

4. manufacturer's name and part no. 

Texas Instrument, Part No. SN7474N 
Sprague Part No. USN7474A 

National Semiconductor Corp. Part No. DM8510N 


NOTE: Only the item described on this drawing when procurred 
from the manufacturers listed hereon for use. A 
substitute item shall not be used without Engineering 
approval. 
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NOTES: a. The »rue-position pin (pacing i( 0.100 between cen¬ 
terlines. Each pin centerline is located within ^0.010 
of its true longitudinal position relative to pins (V) 

and (fj) 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 

cum of * ea ^ extends from the lead tip to at least 0.020 

inch above the seating plane. 

e. All JEDEC TO-116 notes apply. 
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description 

The SN7474 ii a monolithic. dual, D-type, edge-triggered flip-flop featuring direct door and preset inputs ond complementary Q 
ond Q outputs. Input information Is transferred to the Q output on the positive edge of the clock pulse. 

Clock triggering occurs at o voltage level of the clock pulse and is not directly related to the transition time of the positive going 
pulse. After the clock input threshold voltoge has been passed the data input (D) is locked out. 

The SN7474 duol flip-flop hot the some clocking characteristics os the SN7470 gated (edge-triggered) flip-flop ond both are 
ideally suited for medium- ond high-speed applications. The SN7474 can be used at a significant toving in system power dissipation 
and package count in applications whtr* input gating it not required. 

recommended operating condition* 

Supply Voltage V CC ..4.75 V Ps 5.25 V 

Fan-Out From Each Output, N.... 

Width of Clock Pulse. t p|eloci) (See Figure ... 30 ns 

Width of Preset Pulse, t p | pr . M .| (So* Figure ... 30 ns 

Width of Clear Pulse, tp( c i Mr | (See Figure 53).. 30 ns 


Clear 


leor 0 

in nr 


SN7474N 

DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 

Cock Preset Q ff I TRUTH TABlE (EOCh F,ip ' F,0P) 


10 ! 9 I 8 


Clear 
D Q 

Clock 0 
Preset 


Preset 
Clock C 

D G 
Cleor 


Cleor 0 Clock Preset Q S GND 

positive logic 

a. low input to cleor sets Q to logical 0. 

b. low input to preset sets Q to logical 1. 

c. Cleor or preset inputs dominate regardless of 
clock and D inputs 


*A 

•n+l 

INPUT D 

OUTPUT 

Q 

OUTPUT 

Q 

0 

0 

1 

1 

1 

0 


MOTES: 1. t. = bit timi befois dock oulst. 
n 

2. t B + , = bit time otter clock pulse. 
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electrical characteristics, T A = 0°C to 70°C 

PARAMETER 


Input voltage required to 
Yn(l| eniure logical I ol any 
input terminal 
Input voltage required to 
V in(o| enture logicol 0 at any 
input terminal 

^outli) logical I output voltage 
Logical 0 output voitage 

I Logical 0 level input 

in *°l Current at preiet or D 

I logical 0 level input current 

,n l 0 l a t clear or clock 

I Logicol 1 level input 

•oPI current at D 


I Logicol I level input current 

‘"I'l at preiet or clock 


I logicol I level input 

current ot clear 


Os Short-circuit output currentf 


cc Supply current (each flip-ltop) 


fNol more than one output iliowld be ihortod el e lime, 
tlbeie typical eeluei ere et V cc a |», I 4 - JS°( 


TEST CONDITIONS 


V cc = 4.75 V 

V cc = 4 75 V 

V cc = 4 .73 V. 
V cc = 4 75 V, 


l lMd = -40 0 /iA 
— 16 m A 


V cc = 3.25 V, V in = 0.4 V 


v cc = 5.25 V. 
Vcc = 5 25 V, 

Vcc = —~ 

= 5 25 V, 
^ 5.25 V7 


V,„ = 0.4 V 
V m = 4.5 V 

\J — 


V .n = »•< V 
V,; - 3 3 V 


v,„ = 2.4 V 


V cc = 5.25 V, V tn = 0 


Y» - S V 


MIN TYP MAX UNIT 


2.4 3.51 V 

0.22* 0.4 V 

—1,6 mA 

-3.2 mA 

40 pA 


switching characteristics, V cc = 5 V, T A = 25°C, N = 10 


PARAMETER 

^ctoc* Maximum clock frequency 


Minimum input letup time 
Minimum input hold time 

Propagation delay time to logical 
1 level from clear or preset 
to output 
Propagation delay time to logicol 
*pdO 0 level from clear or preset 
to output 

Propagation delay time to logical 
1 level from clock to output 
Propagation delay time to logical 
0 level from clock to output 


TEST 

FIGURE 

56 


TEST CONDITIONS 
C t = 15~pF 


MIN TYP MAX UNIT 



3 I V 3 00© EZ 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 
Quadruple Latch 

2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 3. 

3. PERFORMANCE CHARACTERISTICS 

3.1 See Sheets 6, 7, 8, 9, & 10. 


4. MANUFACTURER'S NAME AND PART NO. 


Texas Instrument, Part No. SN7475N 
Sprague Part No. USN7475B 

National Semiconductor Corp. Part No. DM8550N 
Motorola Part No. MC7475P 


NOTE: Only the item described on this drawing when procurred 
from the manufacturers listed hereon for use. A 
substitute item shall not be used without Engineering 
approval. 
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The true-position pin spacing it 0.100 between cen¬ 
terlines. Each pir. centerline is located within ifcO.010 
of its true longitudinal position relative to pins MJ 
ond ^6) 

All dimensions in inches unless otherwise noted. 
This dimension does not apply for solder-dipped 
leads. 

When solder-dipped leads are specified dipped area 
of the lead extends from the lead tip to at least 0.020 
inch above the seating plane. 
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logic 


TRUTH TABLE 
(Each Latch) 

t 

ft 

Vi 

D 

Q 

a 

1 

1 

0 

0 

0 

i 


NOTES: 


1. r = bit time before clock puls*. 

n r 

2. » n+) = bit time after clock puli*. 


CLOCK 

IQ 2Q 2CS 1-2 GND 33 3Q 4Q 


■□!□!□!&! 

IIOIOIOIE 

n 


a 

■ 

a 

ii 

E 

a 


H* 


HB 

if 



m 

IS 

tm 

IV! 

mm 

■ 

mi 

1 

■ 

■ 


■ 

m 

jDjiijDjnjDinjnjni 


lQ ID 2D CLOCK V CC 3D ‘.D 4Q 
3-4 


positive logic 

See Truth Table 


description 


The SN7475N ii a monolithic, quadruple, bistable latch with complementary Q ond 3 output!. Information present at a dato (D) 
input is transferred to the Q output when the clock is high, ond the Q output will follow the data input as long as the clock remains 
high. When the clock goes low, the information (that wos present at the data input at the time the transition occurred) is retained at 
the Q output until the clock is permitted to go high. Pin assignments, or physicol placement of the logical functions, were selected 
to coincide with the physicol placement of logical functions of other Series 74 circuits which ore most likely to be used os inputs to, 
or outputs from, the SN7475N. 

This latch is ideally suited for use as temporary storage for binory information between processing units and input/output or indicator 
units. Applications are shown for the SN7475N being used for temporary storage of 4-bit binory data ond os a dual master-slave 
flip-flop with two-phase clocking. 
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recommended operating conditions 

Supply Voltage V c( _ (5~ Note 1).4.75 V to 5.25 V 

F«i-Out From Outputs , , .... . . . I to 10 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply Volte*-. V cc (Sm Not. 1). . y 

Input Voltcp. V [n (Sm Noras 1 aid 2)... 5.5 V 

Operating Frae-AIr Temperature Rang.. q. c to 70«C 

Stoeago Temperature R«ig«.-55*C to I50*C 

NOTES: 1. These voltage values or. with respect to network (pound terminal. 

2. Input signali must be zero oe positiv. with respect to network ground terminal. 

electrical characteristics. T A • 0°C to 70°C (unless otherwise noted) 


parameter 


'ln(l) 


Input voltage required to 
logics I I we.I at aiy Input 
terminal 


In®)) 


Input voltog. required to ensure 
logical 0 level at any input 
terminal 


V ou„1) Logical 1 output volte*. 


'out(0) 


logical 0 output voltoge 


I logical 0 level input 

ln(D) _ current ot 0 _ 

■ Logical 0 lev.I input 

in(P) _current at clock_ 


I logical 1 l.v.l Input 

'ln(l) current at 0 


I logicol 1 l.v.l Input 

in(l) currant at clock 


I Short-circuit output 

OS current T 


CC 


Supply currant 


TEST 

FIGURE 


“I 

and 

2 


TEST CONDITIONS 


V CC -4.7S V 


V CC -4.75V 


V CC“ 4 - 75V ' •|01-- WO H 


V„-4.75V, I , “16 mA 
CC link 


V CC- 5 - 25V ' V in« MV 


V C c-S.25V,Vi n K).4V 


V cc -5.25V ( V.n.2.4V 


V_ -5.25 V, V, =5.5 V 
CC ' in 


Vcc-5.25V.Vin-2.4V 


V cc -5.25V,V In -5.5V 


V„-5.25 V, V .>0 
CC our 


Vcc*5V. T a-25-C 


MIN TYP MAX 


o.e 


2.4 


0.4 


-3.2 


-4.4 


“RT 

~r 


160 I pA 


UNIT 


mA 


mA 


I* 


mA 


-18 


-57 


~ur 


T Not mot. thon on. output should be dialed at o time. 


mA 


mA 


mA 


PARAMETER 

■(fife 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

1 setup 1 


5A 

C L - 15 P F, R L - 400 0 


7 

20 

n* 

'setupO 

Minimum logicol 0 level input 
••tup time ot D input 

5A 



14 

20 

m 

'holdl 

Maximum logical 1 level input 
hold time required at D inout 

5A 

- 15 pF, R L - 400 0 

0 

15 t 


rw 

'holdO 

Maximum logical 0 level Input 
hold time required at D input 

5A 

- 15 pF, R l - 400 n 

0 

6f 


nt 

'pdl(D-Q) 

Propagation deloy time from 

0 input to Q output 

5A 



16 

30 

n* 

'pdO(D-O) 

Propagation delay tim* from 

0 inyxjt to Q output 

5A 



14 

25 

n> 

’pdl(D-O) 

Propagation delay time from 

D input to O output 

5A 



24 

40 

n* 

'pdC(D-S) 

Propagation delay time from 

D input to O output 

SA 

C^ = 15 pF, R^ * 400 0 


7 

15 

n* 

'pdl(C-Q) 

Propagation deloy time from 
clock inrxit to Q output 

5A 

- 15 pF, R L - 400 0 


16 

30 

m 

, pdO(C-Q) 

Propagation delay time from 
clock irr\„r to Q output 

5A 



7 

15 

n« 

'pdlfC-Q) 

Prop-qotion deloy f.me from 
clock input to Q output 

5A 

C L - 15 pF, R l -400 0 


16 

30 

m 

’pdOfC-Q) 

Propagation deloy time from 
clock input to Q output 

5A 



7 

15 

m 


ot th. D infxjt will still be recognized. 


occurring prior to the 1.5 V level of clock pulse tg during which data 


5 
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d-c test circuits! 



V oo»(1) ♦'link 

clodt 0 i-Tnj 

—' | V ouJO)(j C 


in(0)°- 

0 Q 

2 V O C 

Clock Q 


V out{0) 

^lood — 

V~J(1<|) O 




P Q 


1. Eoch input ii letted separately. 

2. When testing l.^j ot D ground clock. 

3. When testing l.^j at clock ground oil D inputs. 

FIGURE 3 


1. Input conditions ore in accordance with truth 
table depending on output under test. 

2. Each lotch ond eoch input is tested separately. 


FIGURE 4 



| Arrows indicate actual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


INFUTS OUTPUTS 

- A -v . A - 

D CLOCK v cc Q Q 



TEST CIRCUIT 


0 INPUT | l/wT 

1/1.5 V 


T55VM 

1.3 vV I 


£°“ t -7 


"”*0— "j " U7S 1 


INPUT 

SEE 

NOTE 5 


OUTPUT Q 


I 1/1.5 V I.JV’SlI 

I l0% / | 1 ^0% | 

■*-*[* *pdi(c-o) ,p2 l _ 

I ,_M 

r— ^ud-oH/ I 

i /'- 5V I 


■" H _r~i 

pdO(D-Q) —• 

HS. 


pdO(C-Q) 


I'pdlfC-O^ 


OUTPUTS I | Vl.SV r-\ 

H— ’pdop-a)—i\ / > 

i | - 

-H U—*pdO!C-Q) 

mTK . , , ‘ . . VOLTAGE WAVEFORMS 

NOTES. 1 . Tha pulse generators have the following characteristics: V,... n - 3 V. t, - t 0 as 10 ns. and Z o . rt = 60n . For pula 
generator A t r1 - 1 pt and PRR - 600 kHr. For pulse generator B. t p2 - 600 m and PRH = 1 MHz. Poaltlona Of 
u-inout and clock-input pulses ara varied with respect to aach other to verity setup end hold times. 

2 . trch latch is tested separately. 

3. Ci include* probe and J ig capacitance. 

4. » .I diodes eta 1N916. 

6. When measuring tp^i (D-QI. t^Q (DO), t pc! g (D-O) and t p ^t (D-Q) clock input mutt ba hald at logical 1. 

FIGURE SA—SN/475N SWITCHING TIMES 
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temporary storage of binary data 

'-«•> « • t-W dotoge of b-nory-cocAd d~imol do... bon, A. 

‘ “ ° *" ’ > * CaM * "* SN?44IN Worory rtomge I, drftobl. at .hi. pom. for 

«. A> eeuntlna fre^oncle. *ov. wveral cycle, pm- wcond, I. I. anotinm, durable .o eliminate A. flicker on (ho duploy 
h*« cowwd by rood mg an input count which it too fort to bo recognixed. 

b. Outing tha time that Ac latch i. doting information tha decade counior nay dart acquiring data for tho net. diiploy. 

A typical sequence of operation i. illudratod (we figure 6): 

1. During!,, rewt decade counter to 0. At end of Indicator will diiploy *0*. 

2. During t 2 , cow,. BCD 3 a. output of SN7490N. Indicator dill diiploy, ’OV 

3. At dart of .3, indicator will di*lay -3-. At end of t 3 , BCD 3 i. committed to memory by SN7475N rad A. SN7490N nay 

begin counting ogom. * 

4. During t 4< lewt decade cowder to 0 and count BCD 5 at output of SN7490N. Indicator dill ditplayi *3* - 

5. At dart of tj, indicator .ill diiploy -5". At end of tj, BCD 5 ii cownltted .0 nonary by SN7475N and the SN7490N 

II fflMIM .... 
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TYPICAL APPLICATION 


dual D-type master-slave flip-flop 


This application demonstrate* the use of the SN7475N as a 
dual D-type moster-slove flip-flop, provided that two-phase 
clocking is permissible. Each of the D-type flip-flops ore 
formed by merely interconnecting the O output of one of the 
latches (which serves as the master) to the dato input of 
another latch (which serves as the slave). Each of these 
interconnected latches must have a separate clock line; 
therefore if o dual D-type master-slave flip-flop is constructed 
from a single package (see figure 7) they must be operated 
synchronously. 

A typical transfer of data is illustrated. Note that after the 
start of t ] the data input is released to acquire new informa¬ 
tion as the master section has "locked up" the original data 
after clock pulse Aj. At the stort of tj the data "locked up" 
in the master is transferred to the output, and at the end of 
t 2 (ond for the duration of 13 ) the slave retains the original 
data. 

This type of flip-flop is desirable in applications where speed 
is not o primary requirement ond where the additional clock 
skew, resulting from this delay between the two clock pulses, 
affords greater system reliability. 


FF-l DATA 

CLOCK 1-2 
(PHASE A) 


CLOCK 3-4 
(PHASE B) 


FF-2 DATA 


LATCH 1 



FLIP-FLOP 2 


DATA INPUT 


CLOCK 1-2 
PHASE A 



CLOCK 3-4 
PHASE B 
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FIRST USED ON 


REVISIONS 


DESCRIPTION _ 

LOCAL RELEASE ECN KO.l^lZ, 


DR I DATE I APPROVED 


1. DESCRIPTION 

Circuit, Integrated (Dual In-Line package) 

Dual Master/Slave Flip-Flop with Pre-Set and Clear 

2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 


3- PERFORMANCE CHARACTERISTICS 
3-1 See Sheet 4 


MANUFACTURER * S NAME AND PART NO . 

Texas Instrument, Part No. SN7476N 

Sprague Part No. USN7476B 

National Semiconductor Corp. Part No. OM8500N 
Motorola Part No. MC7476P 


NOTE: Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 


i OTMlnwitt specified (WORK AUTH NO. 


r 'HflVl VUXKSA 
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NOTES: a. The (rue-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within ±0.010 
of its true longitudinal position relative to pins Mj 
and (j6) 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 
of the lead extends from the lead tip to at least 0.020 

"JJ5, inch above the seating plane. 


cr.r:) 


16-PIN FUNCTIONS 
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logic 


TRUTH TABLE 


Wl 

J 

K 

Q 

0 

0 

s 

0 

1 

0 

1 

0 

1 

1 

1 



NOTES: I. („ - Ml rim. bafo. clock 

pub*. 

2. | ■ Ml lima oftar clock 

pulx. 


GNO 

K 

Q 

Q 

J 



E 

E 


E 

U 


Q Q 

CUor Pra»t 


J Clock K 

Tzzrz^ 



Clock Ptomi Claca J Vqq Clock Praaat Clocr 


positive logic 

Low input to preset sets Q to logical 1 
Low input to dear sets Q to logical 0 
Clear and preset are independent from clock 


description 


Tha SN747AN J-K flip-flop I. bawd on Iho mo»ar->lava 
principle. Input* to the master section are controlled by 
the clock pulse. The clock pulse also regulates the state 
of the coupling trcnslston which connect the mater and 
slave sections. The sequence of operation Is a follows 
(see figure 1)i 

1. Isolate slave from mater 

2. Enter Information from J and K Inputs to matfer 

3. Disable J and K Inputs 

4. Transfer Information from mater to slave. 



functional dock diagram (each flip-flop) 
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recommended operating conditions 

Supply Voltage V cc .... 
Fan-Out From Each Output, N 
Width of Clock Pulse, fp^dodj) 
Width of Clear or Proto t Pul to 
Input Setup Time, r M t up 
Input Hold Time, t^y . . . 


4.75 V to 5.25 V 


* Applied Clock Width 


electrical characteristics, * 0*C to 70*C 


— PARAMETER 

Input voltage required to 
v ln(l) «»e logical I at my 

Input terminal 

Input voltage required to 
V| n (o) ensure logical 0 at my 

Input terminal 

Vouf(l) Logical I output voltage 

V'out(O) Logical 0 output voltage 

Logical 0 level Input current 
'»»« at J or K 

Logical 0 level Input current 
'inW) ot clear, preset, or clock 

1 ^ Logical I level Input current 

at J or K 

^ ^ Logical I level Input current 

at clesv, preset, or clock 

IqS Short-circuit output curTentt 

ICC Supply current (eoeh flip flop) 


TEST CONDITIONS 


MIN TYP MAX I UNIT 


i- _— __ 

( Not more than one output should be shorted at a time. 

These Typical values are at VCC - 5 V, and T>^ * 25*C. 

switching characteristics, Vcc ■ 5 V. Ta ■ 25*C, and N 


V C C = <-75 V 


V CC -■‘•75 V 


V CC - <-75 V, hood - -400 pA 
VCC - 4-75 V, l, lnk « 16 mA 


VCC *> 5.25 V, V| n ■ 0.4 V 


V CC -5.25 V, V| n - 0.4 V 

V C C “5.25 V, V| n s 2.4 V 
V CC = 5.25 V, V|„ ■ 5.5 V 

V CC = 5.25 V, V| n 1 2.4 V 
V C C -5.25 V, V in * 5.5 V 

V CC -5.25 V, V,„-0 

VCC - 5 V, V, n - 5 V 


2.4 3.5? 

0.22? 0.4 


PARAMETER 

f c lock Maximum clock frequency 

Propagation delay time to logical 
. 0 level from clear or preset lo 


TEST CONDITIONS 
-15 p f 


- is p f 


MIN TYP MAX UNIT 


10 15 


26 50 ns 


Propagation delay time to logical 
*pd0 l level from clear or preset to * 15 pF 

output 

Propagation delay time to logical 
1 level from clock to output ^ ^ ^ 


Propagation delay time to logical 
0 level from clock to output 


C,-15pF 
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FIRST USEO ON 


_ REVISIONS 


_ OL'SCPIPTIOfi _ 

LOCAL RELEASE ECN WO. I9IZ, 


DATE| APPROVED 


1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 
Full Adder 


2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 2 

3- PERFORMANCE CHARACTERISTICS 

3.1 See Sheets 5,6, 7.8, 9,1 0 & 11 

4• MANUFACTURER'S NAME AND PART NO . 

Texas Instrument, Part No. SN7480N 
Sprague Part No. USN7480A 


NOTE: Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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The true-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within ^0.010 
of its true longitudinal position relative to pins ( 4 ) 
and (Tl) 

All dimensions in inches unless otherwise noted. 
This dimension does not apply for solder-dipped 
leads. 

When solder-dipped leads are specified dipped area 
of the lead extends from the lead tip to at least 0.020 
inch above the seating plane. 

All JEDEC TO-116 notes apply. 


14-PIN FUNCTIONS 
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TRUTH TAU.I ISm Nataa 1, 3, and 3) 


C. 

■ 

A 

«.+ . 

Z 

z 
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0 

0 
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1 
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0 

0 

1 

1 

0 

1 

0 

1 

0 

t 

0 

1 

0 

1 

1 

0 

1 

0 

i 
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0 

I 

0 

1 

i 

0 

I 

0 

■1 

0 

i 
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0 

0 

1 

0 

i 

1 

1 

0 

0 
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«0TES: I. A = >*’>,, I = l*«» c 

ahara »★ — I* — I, *Ij 

I. Wkaa A* ar I* aitA at iapati. A, ai>A A, ar taA I, 

raipaoivalr rhhI ha <aaaa<laA la GKO. 

3. Wkaa A, anA A, ar A, anA I, an auA at iaprh. A* a I* 
mpatlnalr atatl ka aaaa a> naA ta pad a a tal-01 ta*i<. 


V CC *2 B . A C A * A 2 A , 



!□!□! 

□!l 



1 




lii 

i! 

Ill 

UK 

m 


iOiDi 

gjaiSiDi 


positive logic 

Saa truth table 


description 

The SN7480 is o single-bit, high-speed, binary full odder with gated complementary inputs, complemen¬ 
tary sum (I and 2) outputs and inverted carry output. Designed for medium-and high-speed, multiple-bit, 
parallel-add/serial-carry applications, the circuit (see schematic diagram) utilizes diode-transistor logic 
(DTL) for the gated inputs, and high-speed, high-fan-out transistor-transistor logic (TTL) for the sum and 
carry outputs. The circuit is entirely compatible with both DTL and TTL logic families. The implementation 
of a single-inversion, high-speed. Darlington-connected serial-carry circuit minimizes the necessity for exten¬ 
sive "look-Ohead" and carry-cascading circuits. The power dissipation level has been maintained consid¬ 
erably below that attainable with equivalent standard integrated circuits connected to perform full-adder 
functions. 


recommended operating conditions 

Supply Voltage V cc .4.75 V to 5.25 V 

Maximum Allowable Fan-Out From Outputs: 

c^7 . N ..1 to 5 

2 or 2, N.1 to 10 

A* or B*, N.1 to 3 
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schematic diagram 
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d-c test circuits § (continued) 
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d-€ ♦••» circuits §(continu«d) 
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FIGURE 44 
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FIGURE 49 
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electrical characteristics, T A = 0°C to 70°C 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

V |fOJ Logical 1 input voltage 

42 and 43 

V cc = 4.75 V, V inj0| = 0 8 V. 
V out|.| > 24 V. V »t,M<0.-iV 

2 


V (f ^ 8 | Logical 0 input voltage 

42 and 43 

V cc = 4.75 V. V W „=2V. 
V o,.,i|> 24 V, V^,^, < 0.4 V 

0.8 

D 

^out(i) Logical 1 output voltage 

43 

V cc = 4 ” V 

2.4 35t 

MM 

^out(O) Logical 0 output voltage 

42 

V cc - 4.75 V 

0.221 0.4 

V 

Logical 0 level input 

1^ current at A ( , A Jt B,, 

B,. A c or B c 

44 

V cc = 5.25 V. V„, = 0.4V 

-1.6 

mA 

Logical 0 level input current 
, ' 4 ° l ot A* or 8* 

45 

V CC = 5J5V, V,„ = 0.4V 

-2.6 

mA 

Logical 0 level input current 

«* °* c„ 

45 

Vcc = 5-25 V, V„ = 0.4V 

- 8 

mA 

1 Logical 1 level input current 

ot A,. A,. B„ B,. A e or B t 

46 

v cc = 5 25 V. V (n — 2.4 V 

15 

pA 

V cc = 5.25 V. V,„ = 5 .5V 

1 

mA 

, Logical 1 laval input currant 

U ” 

47 

V cc = 5.25 V. V„ ^ 2.4 V 

200 

pA 

V cc = 5.25 V, V,„ ^ 5.5 V 

1 

mA 

Short-circuit output 

05 currant ot X or St 

4B 

V CC = 5.25 V 

-57 

mA 

Short-circuit output 

os current at C n+ ,f 

48 

Vcc = 5-25 V 

-18 -70 

mA 

•cc Supply current 

49 

v cc - 5 V 

2<t 

mA 


t»*l than ikaaM h ikrtirt at < Han. 

jTlitit typical valvit at » cc = J », = IS*C 


switching characteristics, V cc = 5 V, T* = 25*C 


PARAMETER U 

FROM 

INPUT 

TO 

OUTPUT 

FIGURE 57 
TEST NO. 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'pd> 

C 


1 

2 

II 

Oi 

13 

17 

ns 

w 



2 

<n 

II 

Z 

8 

12 

El 

'pd. 


c .. 

3 

N = 5 

18 . 

■a 

n 

* Pd « 

"C 


4 

N = 5 

38 

S3 

ns 

*pd, 


V 

5 

N = 10 

52 

70 

ns 

'pdO 


-N 

6 

Z 

II 

o 

62 

El 

ns 

'pd. 



7 

N = 10 

38 

El 

El 

»Pd0 

B C 

+* 

8 

N = 10 

56 

75 

d 

*(><11 

A 

A* 

9 

C t = 15 pF 

48 

■a 

El 

'pdO 


10 

C t = 15 pF 

17 

■a 

ns 

'pdl 


B* 

11 

Cl = 15 P F 

48 

El 

wm 

u 

12 

C L = 15 P F 

17 

d 

mm 


1'pdi •* P'cpcH'iw *>l°r !>«• •• lafiral 1 Inti. ii pitpafatiaa talar lima la lafkal ( lanl. 


f 
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PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


INPUT 


OUTPUT 


CC 


— ! 



I. Pcrlom |«I in at'arda.ita with tail l.Ut 
1. Eotk a.lpnl it laiftd upam.ly 

3. VaUoqe valaai art »llk ratpad la natwarii (NO Itnninal 

4. lilt (animat l>« tka follanrinj tkatatlatiilio: Y^ = 3 Y. I, — l 0 < IS at, 
l p = 0 5 pt. Ml = I HKl. and 7^, == SO (Z. 

5. Inpall and autp.li nal alkaraiia lpatifiad art apaa. 

4 C L and (, lacluia p IcU and |i« capaaitaaca. TEST CIRCUIT 

7. load (in.il 3 tlaulalai Mlpaf land af 5. 


TEST NO. 

OUTPUT 

UNDEI 

TEST 

APPLY 

INPUT T 

TO 

APPLY 

INPUT Y 

TO 

APPLY 

+ 7.4 Y TO 

APPLY 
(NO TO 

APPLY 

OUTPUT IOAOINC TO 

' 

<n + . 

hort# 

f n 

Nana 

». 


(N = 5| 

7 

CT, 



N«r« 


*n+ 1 

IN = S) 

3 


*= 


tn 

A,. 1, 

*n+ 1 

(» = 5) 

4 

1 

_•= . 

Km* 



♦ 1 

l« = 5) 







2 

l» = IS) 

S 

2 

*c 

Kim 

<n 

A,. 1, 


(N = 10) 







'.t. 

IN = 5) 







2 

(N = 10) 

1 

2 

*e 

Nww 


A,. I, 

s 

(N = |C) 








(N = 5) 

7 

2 

*c 

K»i 

<n 

». 

A 

(» = 10) 

1 


K 

Nana 

<» 


_2 

IN = 10) 

f 

a* 

Nana 

*1 

*T 

■Unt 

A* 

|( L = IS pF) 

It 

A* 

Kw 

*1 

*1 

**At 

A.V 

<f._ = u pn 

II 

1* 

llcflf 

•l 

_ *1 

Nena 


'Cl = is pf) 

17 

1* 

Horn 


7, 

P.na 

J V 

A = IS pF) 
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TYPICAL APPLICATIONS 

n-bit binary adder or subtractor (see figures F and G) 

The SN7480 it designed specifically for N-bit adder or interconnection method it illustrated by bit 2 and bit 

tubtractor operationi without external gates or inverter*. 4 of the odder (figure F ). The inverted carry output 

In both applications, thj sum or difference functions ore is o true carry from bit 2 and bit 4, enabling the use 

generoted in parallel while the carry functions are ob- of noninverted A ond B inputs for the odd-numbered 

tained serially. When the number of stages is small, the bits, 

add or subtract time determines the maximum system 

clock rote. However, as the number of bits increases. When perfot-ning subtraction (figure G) the C„ input 

the time required for the carry function to ripple through to bit 1 it com >cted to a logical 1 ond input bits and 

each bit becomes the limiting factor. Normally the ripple input control functions for the subtrahend (memory or 

time of adders built with standard integrated circuits is register B) are effectively inverted, 

excessive, and the resulting system speed is so slow thot 

other more complex methods are required to perform The input control is used to disable the A ond B inputs 

these functions. when memory or register information is being shifted. A 

logical 0 applied to this line will bring each sum or 
In the SN7480, two methods are used to reduce the difference output to a logical 0 condition and maintain 

carry delay. The carry circuit employs o high-speed this level regardless of the state of the input informa- 

Darlington output, and the logic gating has only one lion into each bit. For the odder (figure F), input con- 

inversion between the C„ input and the C„ t , output. trol it applied to A, ond B, of odd-numbered bits and 

Th't '“a* configuration results in an inverted carry out- to A c and B c of even-numbered bits. For the subtroctor 

put, ond consequently on inverted carry input to the (figure G), input control is opplied to A, ond B c of the 

succeeding stage. To counleroct this inverted input with- odd-numbered bits ond to A e ond B, of the even-num- 

out sacrificing promotion time through the carry, gotes bered bits. These alternating patterns are necessary to 

ore provided within the circuit to invert the A and B complement the varying input sequence which they 

inputs and the resulting sum or difference output. This control. 


IKtTC: fwKlien nolrd ft HC «• rp*«. 

FIGURE R - N-BIT BINARY ADDER 


ROTE: Function! Roltd at RC on «e». 

FIGURE G — N-BIT UINARY SUBTRACTOR 
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n-bi» binary adder with register selection (sc. 

Thij application fully utilizes the flexibility of the input 
gating available within the SN7480. Two "A" registers 
and two "B" registers drive a single adder for eoch bit 
required. Register selection is performed internally for 
registers A, and B, and externally by a type SN15 846 
DU gate for registers A, and B r Dot-OR logic is per¬ 
formed at the A* and B* nodes within the adder when 
the register selection is made. 

Operation is as follows: To add the contents of Register 
A, to Register B,, A } and B, control lines are brought 
to the logical 0 state. (If the input to these lines is from 
a logic gate, fan-out rules should be observed.) In 
fashion, the contents of register A, are adcfeJ la .. .. 

6 , by holding A, and B, control lines ot a 
Four register combinations may be used. Even-numio ^ i 
input bits from each register must be inverteo since the 
A* °nd BA inputs ore being used to ptrfor... J,„i O.i 
logic. This is not a configuration restriction fcr 
type registers and memories, but may reqcir,- addi¬ 
tional logic elements if other storage configure., ic..s ore 
used as inputs. 


-.^PLICATIONS 

. * H) 

The input control function is available as in the previous 
application ond is implemented by bringing oil four reg¬ 
ister control lines and the input control line to a logical 0 
level. This condition ensures a logical 0 ot eoch X output 
regardless of "A" and "B" register logic levels. 


Up to four "A" registers and four "B" registers may be 
implemented in a fashion onalogous to that shown In 
figure H. Inputs from the register-control gates (SN15 
846) of the additional registers would be Dot-OR con¬ 
nected with A, ond B, registers at the A* and B* inputs. 


To perform N-bit subtraction, the C„ input at bit 1 Is 
connected to a logical 1 ond bit inputs from eoch reg¬ 
ister or memory used as a subtrahend must consist of the 
cample mint oi pit inputs shown for the adder addend. 

•npur control ismains the some. 



ION 

1!M»I 


ROTE: FwkIImi Nil) tt IK «• ft. 


FIGURf H. N-BIT BINARY ADDER WITH REGISTER SELECTION 
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DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 
2-3it Binary Adder 


2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 

3- PERFORMANCE CHARACTERISTICS 
3-1 See Sheets 4,5,6,7,8 & 9 
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NOTES: a. The true-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within ifcO.OlO 
of its true longitudinal position relative to pins ( 4 ) 

and (jj) 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 

lend:. 

d. When solder-dipped leads are specified dipped area 
of Hie lead extends from the lead lip to at least 0.020 
inch above the seating plane. 

e. All JtDEC TO-! 16 notes apply. 


14-PIN FUNCTIONS 
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TYPE SN7482N 



positive logic 
See truth table 


TRUTH TABLE 



description 

Thil full odder performs the oc'dition of two 27 -bit binary numbers. 

The sum (I) outputs ore provided for each bit and the resultont carry (C 2 ) 
is obtained from the second bit. Designed for meaium-to-high-speed, 
multiple-bit, parailel-add/seriai-carry gppl icotions, the circuit utilizes 
high-speed, high-fan-out tronsistor-tronsistor logic (TTL) but is compotibl 
with both DTI end TTL logic families. The implementation of a single¬ 
inversion, high-speed, Dorlington-cor.nected seriol-corry circuit within 
each bit minimizes the necessity for ex»ensive "loik-ohead” ond ccrry- 
coscoding circuits. The power dissipation level hos been maintained 
considerably below that attainable with equivalent standard integrated 
circuits connected to perform full-adder functions. 
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switching characteristics, V cc - 5 V, T A • 25*C (unless otherwise noted N ■ 10) 


PARAMETER 1 

FROM 

(INPUT) 

TO 

(OUTPUT) 

FIGURE 5 
TEST NO. 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

’pdl 

C. 

IS 

1 


34 

n s 

'pdO 

in 

■1 

2 


40 

ni 

'pdl 

B, 

JL 

3 


40 

a 

pdO 

2 

2 

4 


35 


'pdl 

c. 

2L 

5 


38 


'pdO 

in 

2 

6 


42 

ns 

'pdl 

c. 

c. 

7 

N - 5 

17 

27 

ns 

'pdO 

in 

2 

8 

l 

N = 5 

12 

19 

ns 


* 'pdl '* P'°P a 9° , ' on deloy time to logical 1 level. 


is propagation delay time to logical 0 level. 
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d-c test circuitst 


PARAMETER MEASUREMENT INFORMATION 


TEST TA8LE 


T? 


OUTPUT UNDER TEST 

'link 

£ «" r 2 

16 mA 

C 2 

8 mA 


Eoch input ot output is teited separately. 


FIGURE 1 


TEST TABLE 


OUTPUT UNDER TEST 




-200 pA 






















PARAMETER MEASUREMENT INFORMATION 


d-c test circuits' (continued) 


TEST TABLE 


TEST TABLE 



1. Each input is tested separately. 

2. When telling Ice apply 4.5 V to A), A 2 , ond 
C| n ; and ground B| and B 2 . 



C. and A 
in 


FIGURE 3 



tArrows indicate octuol direction of current flow. 


(6/to) 






















PARAMETER MEASUREMENT INFORMATION 

switching characteristics 



’ 


TEST CIRCUIT 



i 


NOTES: 1. 

2 . 



5. 


The generator hos (he following characteristics: 
PRR = 1 MHz, t p = 200ns, ond Z^, ~ 50 0. 


V. ... 12.4V, V. „. 
in(l) ' in{0) 


Perform rest in accordance with rest table. 

Each output is tested separately. 

Voltage values are with respect to network ground terminal. 

C, includes probe and jig copocitcnce. 

FIGURE 5. SWITCHING TIMES 


0.4 V, t, = 8 to 15 ns, f 

1 0 


3 to 5 ns. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage V^ (See Note I) 


Input Voltoge V.^ (See Nolei 1 ond 2)... 55V 

Operating Free-Air Temperature Range... qoj- (q 7 qo(- 

Sloroge Temperature Range (SN7482).’ ’ ’ ’ to )50°C 

Storoge Temperature Range (SN7482N)...-55°C to 125°C 

NOTES: 

1. These voltoge values are with respect to network ground terminal. 

2. Input signols-must be positive with respect to network ground terminal 

recommended operating conditions 

Supply Voltage V c<; ...4.75V,oS.25V 

Fon-Out From Outputs: 


i, or r 2 


. I to 10 


electrical characteristics, T A - 0°C to 70° C 


PARAMETER 


TEST 

FIGURE 


TEST CONDITIONS 


MIN TYP MAX 


^in(l) Input voltage required to ensure 
logical 1 at any input terminal 


V c<; > 4.75 V 


^in(O) lnp ut voltoge required to ensure 
logicol 0 ot any input terminal 

^out(l) L°9' c °I I output voltoge 
V out(0) Logicol 0 output voltage 


V C(; - 4.75 V 


V cc = 4.75 V 


V cc - 4.75 V 


I. ... Logicol 0 level Input current 

m ' 0) otA^B^orC. 

I 1 in 


V = 5.25 V, V. = 0.4 V 
CC in 


Logicol 0 level input current 


o» A 2 or B 2 


V = 5.25 V, V. = 0.4 V 
CC in 


Logical 1 level input current 

at A , B., or C. 

1 I in 


I. Logicol 1 level input current 

otA 2 orB 2 


Short-circuit output current 
at Z l or Z 2 I 


V c c - 5,25 V, v ln ~2.4 V 

V = 5.25 V, V. =5.5 V 
CC in 


V r _ = 5.25 V, V. - 2.4 V 

_££___in_ 

V rr -5.25 V, V =5.5 V 


V cc = 5.25 V 


Short-circuit output current 
at Qt 


V cc = 5.25 V 


Supply Current 


V = 5 V, T A = 25’C 


I Not more than one output should be shorted of a time. 














absolute maximum ratings over operating free-air temperaiure range (unless otherwise noted) 

Supply Voltage (See Note 1). 7 V 

Input Voltage V. (See Notes I and 2). .5 5 V 

in 

Operating Free-Air Temperature Range.-55'C to I25°C 

Storage Temperature Range.-65°C to 150°C 

NOTES: 

1. These voltoge values are with respect to network ground terminal. 

2. Input signals must be positive with respect to network ground terminal. 

recommended operating conditions 

Supply Voltoge V rr ..' t .4.5 V to 5.5 V 


”” - cc 
Fon-Out From Outputs: 
C„. 


2 

* 1**2 


. . 1 to 5 

. . 1 to 10 


electrical characteristics. ■ 55°C to 125°C 


PARAMETER 

v 

NO 

Input voltoge required to ensure 
logical 1 at any input terminal 

V in(0) 

Input voltage required to ensure 
logical 0 at any input terminal 

V out(l) 

Logical 1 output voltoge 

ou'(0) 

Logical 0 output voltoge 

'in(O) 

Logical 0 level input current 

at A,, B,, or C 

1 1 in 

' in(0) 

Logical 0 level input current 
at A 2 or B 2 

'in(l) 

Logical 1 level input current 

at A , B., or C. 

1 1 in 

'in(l) 

Logical 1 level input current 
at A ? or Bj 

'os 

Short-circuit output current 
a- X,- Z 2 ‘ 

'os 

Short-circuit output current 
at C 2 ‘ 

'cc 

Supply Current 


TEST 

FIGURE 






TEST CONDITIONS 

v cc 

- 4.5 V 


v cc 

- 4.5 V 

• 

n 

= 4.5 V 


v cc 

= 4.5 V 


v cc 

= 5.5 V, 

V. * 0.4 V 
m 

v cc 

- 5.5 V, 

V. = 0.4 V 
in 




5.5 V, V. = 2.4 V 


V = 5.5 V, V. = 5.5 V 
CC in 




V CC =5.5V 


V CC = 5.5V 


3 V C(; - 5 V , T A = 25“C 


I Not more thon one output should be shorted at a time. 


MIN TYP MAX UNIT 
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A LOCAL RELEASE EON NO.101 


on oare ( approved 


DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 

4-8it Binary Adder 


2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 

3. PERFORMANCE CHARACTERISTICS 
3-1 See Sheets 5,6,7,8,9 &10 

MANUFACTURER'S NAME AND PART NO . 

Texas Instrument, Part No. SN7403N 
Sprague Part NO. USN7483B 


NOTE: Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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TITLE: 

CIRCUIT, 11 me RATED 
DUAL IN-LI .E PACjuAGE 
TYPE SN74 83N 
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o. 


b. 

c. 


d. 


The true-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within 3:0.010 
of its true longitudinal position relative to pins (l) 
and 0 W 

All dimensions in inches unless otherwise noted. 
This dimension does not apply for solder-dipped 
leads. 

When solder-dipped leads are specified dipped area 
of the lead extends from the lead tip to ot least 0.020 
inch above the seating plune. 


16-PIN FUNCTIONS 
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TRUTH TABLE (SEE NOTE 1) 




NOTE It Input condition! at Aj A 2 , Bj, (U, and Cj n are used to datarmina outputs ond Zj, ond the 
volu. of the intarnol corry Cj. the values at C 2 , A 3 , B 3 , A 4 , and B 4 , are then uu>d to 
determine outputs £ 3 , I 4 , tmd C 4 . 


description 


This full odder performs the odditlon of two 4-bit binary numbers. The sum (I) outputs are provided for each bit ond the resultant 
carry (<-„) u obtomed from the fourth bit. Designed for medium-to-high-ipeed, multiple-bit, porollel-odd/serial-corry applications, 
the circuit utilizes high-speed, high-fan-out transistor-transistor logic (TTL) but is compatible with both DTL ond TTL logic families. 

The implementation of a single-inversion, high-speed. Darlington-connected serial-corry circuit within eoch bit minimizes the necessity 
tor extensive look-aheod" ond carry-cascading circuits. The power dissipation level has been maintained considerably below that 
attainable with equivalent standard integrated circuits connected to perform four-bit full-odder functions. 


r 




1 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuits t 


cc 



I. Eoch input or output is tested separately. 


TEST TABLE 


OUTPUT UNDER TEST 
____ 

^*ink 


16 mA 

C 4 

8 mA 


FIGURE 1 



FIGURE 2 


TEST TABLE 


OUTPUT UNDER TEST 

'load 

EBKBH 

- 400 »r A 

C 4 

-200pA 


t A , 


row* indicate actual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 




SEE 

TEST 

TABLES 




TEST TABLE 


APPLY 4.5 V 


TEST TABLE 


1. Eoch input it tested separately. 

2. When letting I^C “PP 1 / <-5 V to A), A 2 , Aj, 
A 4 , and Cj„; and ground B|, B2' 83 and B 4 . 



A 2 .B 2 , ond B 3 


VV ondA 3 


FIGURE 3 



tArrows indicate OCtuol direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 


switching characteristics 




R l < 400 D 

1N916 I 1N916 IN916 

r -W * H N w 

Lc. 1N916 


115 pF 


LOAD CIRCUIT I 


LOAD CIRCUITS 2, 3, 4 
SAME AS LOAD CIRCUIT 1 


LOAD CIRCUIT 5 
SAME AS LOAD CIRCUIT I 
EXCEPT R -780 0 


PULSE 

GENERATOR 

OUTPUT 


I I 

*i»il— 

■ 1 /— 


TEST CIRCUIT 


- in(l) 


OUTPUT 
WAVEFORM A 


OUTPUT 
WAVEFORM B 






VOLTAGE WAVEFORMS 

NOTES: 1. Pulse generator output pulse chorocteristies: V. n()) < 2.4 V. V |n(0) < 0.4 V, - 8 to 15 ns, t 0 - 3 to 5 n., PRR - I MH z, 
Ip = 200 n«, and <» 50 O. 

2. Perform test in accordance with test table. (See sheet 2 of this figure.) 

3. Each outpjt is tested separately, 

4. Voltage values ore with respect to network ground terminal. 

5. C^includes probe and jig capacitance. 


FIGURE 5 - SWITCHING TIMES (SHEET 1 OF 2) 



I_I LJ 























PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


TEST TABLE (SEE NOTE 6) 


TEST 

NO. 

PARA¬ 

METER 

APPLY PULSE 
GENERATOR 
OUTPUT TO 

OUTPUT 

UNDER 

TEST (S6) 

APPLY 
2.4 V TO 

APPLY 

GNDTO 

SI 

S2 

S3 

S4 

S5 

■ 

'pdl 

c. 

in 

*1 

(WAVEFORM A) 

A 1 

V A 2. 

ond 8^ 

CLOSED 

OPEN 

OPEN 

OPEN 

OPEN 

2 

'pdO 

3 

'pdl 

c. 

in 

Z 

2 

(WAVEFORM A) 

A 1 ondA 2 

B, ond B 2 

OPEN 

CLOSE 0 

OPEN 

OPEN 

OPEN 

B 

'pdO 

5 

'pdl 

C in 

*3 

(WAVEFORM A) 

A,. Aj, 

and Aj 

V V 

ond B 

OPEN 

OPEN 

CLOSED 

OPEN 

OPEN 

B 

'pdO 

B 

'pdl 

So 

*4 

(WAVEFORM A) 

A r V 

Aj, ond A^ 


OPEN 

OPEN 

OPEN 



B 

’pdO 

B 

'pdl 

Sn 

C 4 

(WAVEFORM B) 


V V 

Bj, ond B^ 

OPEN 

OPEN 

OPEN 

OPEN 

CLOSED 

10 

’pdO 

11 

’pdl 

A 2 

z 

2 

(WAVEFORM B) 

Non* 


OPEN 

CLOSED 

OPEN 

OPEN 

OPEN 

12 

’pdO 

13 

’pdl 

®2 

Z 

2 

(WAVEFORM B) 

None 

.. . v / 

OPEN 

CLOSED 

OPEN 

OPEN 

OPEN 

14 

'pdO 

15 

'pdl 

A 4 

Z 

4 

(WAVEFORM B) 

None 


OPEN 

OPEN 

OPEN 

CLOSED 

OPEN 

16 

pdO 

17 

'pdi 

*4 

z 

4 

(WAVEFORM B) 

None 

5538 

OPEN 

OPEN 

OPEN 

CLOSED 

OPEN 

18 

'pdO 


NOTE (r. Input! ond output! not ofherwije specified ore open. 


FIGURE 5 - SWITCHING TIMES (SHEET 2 OF 2) 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply Voltoge (See Note I)... 

Input Voltoge V. (See Notes I ond 2). 

in 

Operating Free-Air Temperature Range .. . . . . 

Storage Temperature Range • 


. . 7 V 

. . 5.5 V 

0*C to 70°C 
-55°C to 125°C 


NOTES: 

1. These voltoge values are with respect to network ground terminal. 

2. Input signols must be positive with respect to network ground terminal. 

recommended operating conditions 

Supply Voltoge V cc .4.75 V to 5.25 V 

Fon-Out From Outputs: 

C 4 . I to 5 

I )# Ij, ty or £4 . I to 10 

electrical characteristics T A *0°C to 70°C 


PARAMETER 

TEST 

•FIGURE 

TEST CONDITIONS 

MIN 

TYP MAX 

UNIT 

V in(l) 

Input voltoge required to ensure 
logical 1 ot any input terminal 

1 ond 2 

V cc = 4.75 V 

2 

a 

V in( 0 ) 

Input voltage required to ensure 
logical 0 ot any input terminal 

1 ond 2 

V C{ . = 4.75 V. 

0.8 

a 

V out(l) 

Logical 1 output voltoge 

2 

V cc - 4.75 V 

2.4 

V 

^ouf(O) 

Logical 0 output voltage 

1 

V CC- 4.75 V 

0.4 

V 

'in(O) 

Logicol 0 level input Current ot 

A,, A., B , B_, orC. 

13 13 in 

3 


-6.4 

mA 

'in(O) 

Logical 0 level input current ot 

A 2' A 4' V ° f B 4 

3 

V„ * 5.25 V, V. = 0.4 V 

CC m 

- 1.6 

mA 

'in(l) 

Loaicol 1 level input current ot 

A,'*3' , |-V°' C ln 

3 

V__ = 5.25 V, V. * 2.4 V 

CC m 

160 

pA 


V rr* 5.25 V, V. = 5.5 V 

CC m 

1 

mA 

'in(l) 

Logicol 1 level input current ot 

3 

V = 5 - 25V ' V in = 2.4V 

40 

uA 

A 2' A 4' 0 2' °' 8 4 


V =5.25V,V. = 5.5 V 

CC m 

1 

mA 

'os 

Short-circuit output current at 
S,.X 2 .X 3 .orl 4 , 

4 

V cc = 5.25 V 

-18 

-55 

mA 

'os 

Short-circuit output current ot 

V 

4 

V cc = 5.25 V 

m 

-70 

mA 

'cc 

Supply Current 

3 

V CC = 5V,T A =25*C 

78 

mA 


* Not more thon one output should be shorted ot o time. 
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LOCAL RELEASE ECN NO. IS |<1 





1. DESCRIPTION 


Circuit, Integrated (Dual In-Line Package) 

Decade Counter 


2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 


3- PERFORMANCE CHARACTERISTICS 
3-1 See Sheet $ 4,5, & 6 


MANUFACTURER'S NAME AND PART NO. 


Texas Instrument, Part No. SN74gON 

Sprague Part No. USN7490A 

National Semiconductor Corp. Part No. DM8530N 




NOTE: 


Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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logic 


TRUTH TABLES 

BCD COUNT SEQUENCE 


COUNT 

_Q1U 

PUT 

D 

c 

B 

A 

0 

C 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

0 

1 

0 

3 

0 

0 

1 

1 

4 

0 

1 

0 

0 

5 

0 

1 

0 

1 

6 

0 

1 

1 

0 

7 

0 

1 

1 

1 

8 

1 

0 

0 

0 

9 

1 

0 

0 

1 


RESET/COUNT (See Not. 2) 


RESET INPUTS 

OUTPUT 

*0(1) 

*0(2) 

*9(1) 

R 

9(2) 

D C B A 

1 

1 

0 

X 

0 00 0 

1 

1 

X 

0 

0 00 0 

X 

X 

1 

1 

1 00 1 

X 

0 

X 

0 

COUNT 

0 

X 

0 

X 

COUNT 

0 

X 

X 

0 

COUNT 

X 

0 

0 

X 

COUNT 


NOTES: 1. 

2 . 



D 

iDi 

iDi 

iDi 

m 

IBi 

D 


R 

*n/o\ 

NC 


uSi 



positive logic 

See truth tobies 


Output A connected to Input BO for BCD count. 

X indicates that either a logical 1 or o logical 0 may he present. 


description and typical count configurations 

The SN7490N is o high-speed, monolithic decode counter consisting of four duol-rank, master-slave flip-flops internally Interconnected 
to provide a dlvld.-by-two counter and a divlde-by-five counter. Gated direct reset lin« or. provided to inhibit count inputs and return 
all outputs to a logicol zero or to a binary coded decimal (BCD) count of 9. As the output from flip-flop A is not internally connected to 
the succeeding stages, the count moy be separated in three independent count modes: 

1. Vthen used os a binary coded decimal decade counter, the BO input must be externally connected to the A output. The A 
Input receives the incoming coimt, and a count sequence is obtoir.ed in occordonce with the BCD count sequence truth table 
shown above. In addition to a conventional zero reset, inputs are provided to reset a BCD 9 count for nine's compliment 
decimal applications. 

2. If a symmetrical dlvid.-by-ten count it desired for frequency synthesizers or other applications requiring division of a binary 
count by a power of ten, the D output must be externally connected to the A Input. The input count is then applied ot the 
BD Input ond a divide-by-ten square wave it obtained at output A. 

3. For operation ot o divide-by-two counter and a divlde-by-five counter, no external interconnections ore required. Flip-flop 
A It used os a blnory element for the divlde-by-two function. The BD input is used to obtoin binary divlde-by-five operation 
ot the B, C, and D outputs. In this mode, the two counters operate independently; however, all four flip-flops are reset 
simultaneously. 


The SN7490N It completely compatible with Series 74 <md Series 74 930 TTL, and Senes 15 830 DTI logic families. Average po' 
dissipation is 160 mW. ^ ^ 
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»D INPUT I OUTPUT 



PARAMETER MEASUREMENT INFORMATION 


c test circuitst 



f Arrow* Indlccta octual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 



t Arrowi indicat* actual direction of currant flow. 

switching time voltage waveforms 
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•I'pdi 

i i r~ 


OUT HUT C 


OUTPUT D (REF) 



1 . Input pulu choroctermtcs: V jn()) * 2.4 V, V.^ * 0.4 V, t, - t Q S10 n., PRR - 1 MHz, duty cycl. - 50%. 

FIGURE 6- SWITCHING TIME VOLTAGE WAVEFORMS 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply Voltage V c( - (See Note 3). 

Input Voltage V| n (See Note* 3 and 4)................. 


.5.5 V 

Operating Free-Air Temperature Range .. 

. . . 0*C to 70*C 

Storage Temperature Range ........................ 

. . -55*Cto I25*C 

NOTESi 3. Thete voltage value* ore with retpect to network ground terminal. 

4. Input tignal* mutt be zero or poiltive with retpect to network ground terminal. 

recommended operating conditions 

Supply Voltoge V{-£ ......................... 

. 4.75 V to 5.25 V 

Fan-Out From Each Output (See Note 5) ..... .. 

. 1 to 10 

Width of Input Count PuIm, t /. 

Width of Re*et Pul*e, » p(rw-t ) ..'. 

.* 50 n* 

.* 50 n» 

NOTE 5: Fan-out from output A to Input BD and to 10 additional Serlet 74 load* 1* permitted. 

electrical characteristics, * 0*C to 70*C 



PARAMETER 

222 

ESI 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

V| n (j) Input voltage required to enture logical 1 at Input* 

A ' R 0(l)' R 0(2)' *9(1)' *9(2) 

H 

V cc -4.75 V 

2 

m 



KS!o! 

Logical 1 output voltage 

Vout( 0 ) '-° 9 ' ca l 0 output voltage 

'in(l) 

Logical 1 level input current at *q(2)' 

R 9(l)' " R 9(2) 

'in(l) 

Logical 1 level InpiA current at input A 

'ln(l) 

Logical 1 level input current at inpt* BD 

'in(O) 

Logicol 0 level input current at R^ ( j, R q^)' 

*9(1)' or R 9(2) 

'ln(O) 

Logical 0 level Input current at input A 

'ln(O) 

Logical 0 level input current at input BD 

'os 

Short-circuit outpiX currentt 

'cc 

Supply Current 



■5.25 V, Vj n * 0.4 V 


■5.25 V, V -0V 

out 


* Not more than on* output ihould bo ihorted at a tlmo. 

switching characteristics, V cc ■ 5 V, T A ■ 25*C, N • 10 


PARAMETER 


f Maximum frequency of input count pullet 

max 


t | Propagation delay time to logical 1 level from 

” Input count pulte to output C 


t _ Propagation deloy time to logical 0 level from 
input count pulie to output C 


TEST CONDITIONS 



MIN TYP MAX UNIT 


MHz 


60 

100 

60 

100 
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FIRST USED ON 


REVISIONS 


LTR _ DESCRIPTION _ 

A_ LOCAL RELEASE ECN NO.lSiZ. 


OR DATE APPROVEO 


DESCRIPTION 

Circuit, Integratea (Dual In-Line Package) 
8-Sit Shift Register 


2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 


3. PERFORMANCE CHARACTERISTICS 
3.1 See Sheets. 5.6 & 7 


4• MANUFACTURER'S NAME AND PART NO . 

Texas Instrument, Part No. SN7491AN 
Sprague Part No. USN749IA 


NOTE: Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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i-' lTLu ' CIRCUIT, IU7EGRATED 
DUAL IN-LIiiE PACKAGE 
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NOTES: a. The true-position pin spacing it 0.100 between cen¬ 
terlines. Each pin cenieriine is located within ±0.010 
of its true longitudinal position relative to pins ( 4 ) 

and (ij) 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 

K111 of the lead extends from the lead tip to at least 0.020 

inch odovo the sooting plane. 
okamn «• All JfcDEC TQ-116 notes apply. 


■ CJO MAN 
(14 PIACfS) 


pj-U-Ut 


14-PIN FUNCTIONS 
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description 

The SN7491AN is o monolithic seriol-in, serial-out, 8-bil shift register utilizing tronsisfor-tronsistor logic (TTL) circuits in the familiar high¬ 
speed Series 54 configuration. The shift register, composed of eight R-S moster-slove flip-flops, includes inpul goting and o clock driver. 

The register is capoble of storing and transferring dolo of clock roles up tol8 MHz while maintaining o typical noise-immunity level of 1 volt. 
Power dissipation is typically 175 milliwatts, arid full fan-out of 10 is available from the outputs. 

Single-rail data and input control are gated through inputs A and 8 ond on internal inverter to form the complementary inputs to the first bit 
of the shift register. Drive for the internal common clock line is provided by on inverting clock driver. Eoch of the inputs (A, 8 ond CP) 
appear at only one TTl input lood. 

The clock pulse inverter/driver cajses the SN749IAN to shift information to the output on the positive edge of on input clock pulse, thus 
enabling the shift-register to be fully compatible with the SN7470 J-K flip-flop ond the SN7474 dual D-type flip-flop. 
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,-1 i 12 to 16 ni 

I 1/ 3 V 

CLOCK-PU.SE I jc 2 V 
INPUT 1.5 V 

» V ^f! 

I 

I _ 


-1-y-- V »U(I) 

OUTPUT Q j jL 1.5 V 

'pd(0)-H ^- V^o) 

. .... 1 • / -Vout(l) 

Vd(0-*1 

OUTPUT Q I 1.5 V 

-- v out(0) 


NOTE: The cloctc-pulie hai the following 
choroctoriftici: PRR - 1 MHx and 
doty cycle ■ 50%. 


PROPAGATION DELAY TIMES VOLTAGE WAVEFORMS 


CLOCK-PULSE 

INPUT 


INPUT 
A OR I 


• 2 V 2 V 

1.5 V 


C_^" 5V 

12 to 16 n« —H | 

—\ r^-'t^-upfoH /- 

\ V 

♦ 1.5 V /l.5V 

*hold(0) 


-3 V 

\l.5V 

KL 

4 M— 3 to 5 ru 


INPUT / \l 

AO *» /l.JV Vl.3V 

-/U-t-vp(l) -j\—- 

I -*-t*- , hold(l) 

NOTES: 1. Eoch input ii titled leporately. 

2. Looted input ii connected to 2.4 V 

3. T>io cloek-pulte hoi the following charoctoriitici: 
PRR * 1 MHx and doty cycio ■ 50%. 

SWITCHING TIMES VOLTAGE WAVEFORMS 


1 2 thru 7 8 9 thro 15 16 17 18 19 thru 23 24 25 26 27 


CLOCK-PULSE 

INPUT 


INPUT A 


; fuu:Tuin::mriJin::mfm 

ji__ 

_n. _i l 


OUTPUT Q_ 

NOTE: input 8 ii connected to 2.4 V. 


TYPICAL INPUT/OUTPUT WAVEFORMS 

FIGURE 7-SWITCHING TIMES 


V out(0) 
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absolute maximum ratings over operating free-air temperature range 


Supply Vo I log* (See Not* 3) . . 

Input Voltuge V in (Sea Note* 3 and 4) 
Operating Free-Air Temperature Range 
Storage Temperature Range .... 


. . . 7V 
5.5 V 
O'C to 70* C 
-55 *C to I25*C 


NOTES: 3. Voltage values are with respect to network ground terminal. 

4. Input tigoals must be zero of positive with respect to network ground terminol. 

recommended operating conditions 

Supply Voltage Vcc. 

Fan-Out From Ortputs .... 

electrical characteristics. V cc ■ 4.75 V to 5.25 V. T A ■ 0 to 70*C 


• • . 4.75 V to 5.25 

.I to 



PARAMETER 

V in(l) 

Logical 1 input voltage 

V in(0) 

Logical 0 input voltoge 

^out(l) 

Logical 1 output voltoge (N * 10) 

^out(O) 

Logicol 0 output voltoge (N = 10) 

'ln(l) 

Logical 1 level input current at any input 

’in!0) 

Logicol 0 level input current at any input 

'os 

Short-circuit output current 

■cc 

Supply current (T A = 25°C) 



40 

t-A 

-1.6 

mA 

-18 -55 

mA 

35 70 

mA 


switching times, Vq C • 5 V, T A • 25*C (See Figures 1 and 2) 



PARAMETER 

f 

rrax 

Moximum shift frequency 

V(clock) 

Minimum clock pul m width 

'set-upIO) 

Minimum logicol 0 level set-up time required at A or B inputs 

'«t-up(l) 

Minimum logical 1 level set-up time required at A or B inputs 

'hold(O) 

Logical 0 level hold time required at A or B inputt 

'hold(l) 

Logicol 1 level hold time required at A and B inputs 

'pd(l) 

Propagation delay time to logicol 1 level (clock-to-output) 

*pdvO) 

Propagation deloy time to logical 0 level (clock-to-output) 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 
Divide by 12 Counter 


2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 


3- PERFORMANCE CHARACTERISTICS 
3-1 See Sheets 4,5, & 6 


MANUFACTURER'S NAME AND PART NO. 


Texas Instrument, Part No. SN7492N 

Sprague Part No. USN7492N 

National Semiconductor Part No. DM8532N 


NOTE: Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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NOTES: o. The true-position pin sparing is 0.100 between cen¬ 
terlines. Each pin centerline is located within ±0.010 
of its true longitudinal position relative to pins ( 4 ) 

and (jj) 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 
of the load extends from the lecd tip to at lenst 0.020 
inch above the seating plane. 

1M „ e. All JE0EC TO-116 notes apply. 
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PIN VACtMO 
'See Here •) 


14-PIN FUNCTIONS 
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schematic 



PARA.VS1IR MEASURF.'AENT INFORMATION 


d-c test clrcuitst 



1 . EocK Innut ii t«l«d wpcrotaly. 

2. W.TOn tmling »c(i) <^ply 4.5 V to Rop). 

3. Wh» totting apply <- s v lo R<)(1)- 

FIGURE 4 


tArrowi indicate octuol direction of currant flow. 
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switching time voltage waveforms 


INPUT A 


OUTPUT D 



ywvv w 


' i 
■jVdi h 


1. Input pulse chorocteristics: V; n /|) * 2.4 V, Vj„(o) “ 0-4 V, t| = tQ s 10 ns 
PRR = I MHz, duty cycle = 50%. 

FIGURE 6 - SWITCHING TIME VOLTAGE WAVEFORMS 
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absolute maximum ratings over operating free-alr temperature range (unless otherwise noted) 

Supply Voltage V£<; (See Note 3). 

Input Voltage V in (See Note* 3 end 4). 

Operating Free-Air Temperature Range. 

Storage Temperature Range . 

NOTES: 3. There voltage v-lues ere with respect to network ground terminal 

4. Innut rignols murt be zero or positive with respect to network ground terminal. 

recommended operating conditions 

Supply Voltage V^-j- . 

Fan-Out From Each Output (See Note 5) .. 

Width of Input Count Pulse, tp(j„). 

Width of Reset Pulse, » p ( reJat ) . 

NOTES: 5. Fan-out from output A to input BC and to 10 additional Series 74 loads is permitted. 

electrical characteristics, Ta * 0*C to 70*C 


PARAMETER 

TEST FIGURE 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Vin(l) Input voltage required to ensure 

logical 1 at inputs A, Rnm, and 
*0(2) 

1 

V CC*««V 

2 

V 

V[ n (i) Input voltage required to ensure 

logical 1 at input BC 

1 

V CC = 4.75 V 

2.2 

V 

v in(0) ln put voltage required to ensure 

logical 0 at inputs A, Rq(|), and 
*0(2) 

2 

V CC * *-75 V 

0.8 

V 

V in(0) Input voltage required to ensure 

logical 0 at input BC 

2 

V CC * 4.75 V 

0.6 

V 

V out(l) Logical 1 output voltage 

2 

V CC = 4.75 V, l |oad - -400 pA 

2.4 

V 

Vout(O) Logical 0 output voltage 

1 

V CC -4.75 V, l rink - 16 mA 

0.4 

V 

'in(l) Logical 1 level input current at 

*0(1) *C(2) in Puts 

3 

V CC • S - 2i V, Vin = 2.4 V 

40 

H A 

V~~= 5.25 V, V |b -5.5V 

1 

m A 

l» n (l) l level input current of 

input A 

3 

V CC = 5.25 V, V in -2.4 V 

-55— 

pA 

hv£-4.24 V. v!" - 5.5 V 

l 

mA 

•in(l) Logical 1 level input current of 

input BC 

3 

Vcc-5.25 V. V; n = 2.4 V 

165 

pA 

V CC . 5.25 V, V; B “ 5.5 V 

-1- 

mA 

'in(0) Logical 0 level input current ot 

*0(1) or *0(2) inputs 

4 

V CC = 5.25 V, V in “0.4V 

-1.6 

mA 

*in(0) Logical 0 level input current ot 

input A 

4 

Vcc-5.25 V, Vj n “0.4V 

-3.2 

mA 

l; n (0) Logical 0 level input current ot 

input BC 

4 

V CC = 5.25 V, Vj n = 0.4 V 

-6.4 

mA 

’OS Short-circuit output current t 

5 

V CC = 5.25 V, V ou , = 0 

-18 -57 

mA 

Ice Supply Current 

3 

V CC = 5 V , T A = 25“C 

31 

mA 


(Not more than one output should be shorted of a time. 


switching characteristics, \J QC - 5 V, T A * 25*C, N * 10 


PARAMETER 

TEST FIGURE 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

* m ax Maximum frequency of input 

count pulses 



10 18 

MHz 

*pdl Propagation delay time to logical 

1 level from input count pulse 
to oufput D 

6 


60 100 

ns 

f pdO Propagation delay time to 

logical 0 level from input count 
Pulse to output D 

6 


60 100 

n» 


. . 7 v 

5.5 V 
. . 0*C to 70“ C 
-55*C to 125*C 

4.75 V to 5.25 V 
1 to 10 
. . * 50 ns 

1 50 ns 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 
4-Bit Binary Counter 

2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 

3- PERFORMANCE CHARACTERISTICS 
3-1 See Sheets 4,5 & 6 

MANUFACTURER'S NAME AND PART NO . 

Texas Instrument, Part No. SN7U93N 

Sprague Part No. USN7493A 

National Semiconductor Corp. Part Ho. DM8533N 



NOTE: 


Only the item described on this drawing when 
procured from the manufacturers listed hereon 
for use. A substitute item shall not be used 
without Engineering approval. 
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NOTES: a. The true-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within ±0.010 
of its tree longitudinal position relative to pins ( 4 ) 

and (]j) 

b. All dimensions in inches unless otherwise acted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 

C1>B of the lead extends from the lead tip to at least 0.020 

' inch above the seating plane. 

oo»»u~ e - All JEDEC TO-116 notes apply. 
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logic 

TRUTH TABLE (See Notes 1 and 2) 


COUNT 

OUTPUT 

D 

c 

B 

A 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

0 

1 

0 

3 

0 

0 

1 

1 

4 

0 

1 

0 

0 

5 

0 

1 

0 

1 

6 

0 

1 

1 

0 

7 

0 

1 

1 

1 

8 

1 

0 

0 

0 

9 

1 

0 

0 

1 

10 

1 

0 

1 

0 

n 


0 

1 

1 

12 


1 

0 

0 

13 

1 

1 

0 

1 

14 

1 

1 

1 

0 

15 

1 

1 

1 

1 



NOTESt 1. Output A connected to Input 1. 

2. To reset oil outpiAs to loglcol 0 both and R^ Inputt mutt be at logical I. 

description 

The SN7493N It a hlgh-t p eed, monolithic 4-blt binary counter consisting of four master-slave flip-flops which ore Internally Intercon¬ 
nected to provide o dlvlde-by-two counter and a dlvlde-by-elght counter. A gated direct rate! line It provided which Inhlblti the count 
Inputi and simultaneously returm the four flip-floo outputt to a loglcol 0. At the output from flip-flop A It not Internally connected to the 
tuceeedlng fiip-flopt the counter may be operated in two Independent model: 

1. When ueed at a 4-blt ripple-through counter,outpvd A muet be externally connected to Input B. The Input count puliei are applied 
to Input A. Simultaneous division! of 2, 4, 8, txrd 16 are performed at the A, B, C, and D out put i oi shown in the truth table 
above. 

2. When mod ai a 3—bit ripple-through counter, the Input court puliei ore applied to Input B. Slmulfreieoui frequency dlvliloni of 2, 
4, and 8 ore ovoiloble at the B, C, and D output!. Independent u>e of flip-flop A li available If the reset function coincide! 
with reset of the 3-bit ripple-through counter. 

The SN7493N li completely compatible with Series 74 and Series 74 930 TTl, and Series 15 830 DTL logic families. Average power 
di»lpation Is 32 mW per flip-flop (128 mW total). 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply Voltoga V c< _ (Sm Not. 3). 

InpU Voltogo V (n (Sm Notot 3 aid 4). 

Operating Fraa-Alr Temperature Rang*... 

S*oroga Temperature Rang*. 

NOTES: 3. TWi voltage voIum are with respect to network ground terminal. 

4. Input lignalt mat be zoro or positive with raspact to notwcrh ground tormina!. 

recommended operating conditions 

Supply Voltogo V QC . 

Fon-CXit From Each Output (Sm Not* 3). 

Width of lnp*A Count Pulca, t _ ........... 

Pfl"; 

Width of Root Mo, t , .. 

pfrasat) . 

NOTES: 3. Fras-out from output A to Input I and to 10 additional Soria 74 loodi U permitted. 

electrical characteristics, T A ■ 0*C to 70*C 


PARAMETER 

TEST 

FIG. 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

V ln(l) lnpu * vol,o 0* required to ensure logical 1 at Inputs 
A, R 0()) , ond R q(2) 

1 

V cc -4.75 V 

2 

V 

V ln(l) k,pu ' volfo 9* required to oniuro logical 1 at input B 

1 

V c<; -4.75 V 

2 

V 

V ln(0) lnpu * vol,0 °* required »a ensure logical 0 at Input! 
A, ond R^ 

2 

V CC ■ *- 75 v 

0.8 

V 

V lr(0) lnpu * vol, °B« required to ansura logical 0 at Input 8 

2 

V cc -4.73 V 

0.8 

V 

Vout(') Lo 8 ica ' ' output voltage 

2 

V CC* 4 73V ' 'load*- 400 ^ 

2.4 

V 

V out'p) Lo fl ,c ‘ J l 0 output voltaga 

1 

V CC“ 4 ‘” V ' 'link “ 16 mA 

0.4 

V 

f |nM) Loflico1 1 l#v » l ‘"P* currant at R^j of R^ input! 

3 

3c^Hv.V ifl .S.4V 

40 

mA 

vrc - 5. 7S V, V ; . -5.5 V 

1 

r,-,\ 

Ij n (, j Logical 1 laval input currant at A or 8 inputs 

3 

VC--3. V, V,n“2.4V 

to 

UA 

VcC’i-i - V, V:., ■ 5.5 V 

1 

n\ 

’info) Lo « ,eal 0 '"put Ciarant at R^ or R^j inputs 

4 

V rr -5.25 V, V. - 0.4 V 

C.C in 

-1.4 

mA 

'in(O) L °0 ieo1 C l#v » l ln P** currant at A or B Input! 

4 

V CC- S - 2iV ' V ln’°- 4V 

-3.2 

mA 

1 Short-circuit output currant t 

CM 

5 

V CC- 3 - 23V ' V out-° 

-18 -57 

mA 

l^j- Supply currant 

3 

V C( - - 5 V 32 

mA 


f Not moro thon ono output ihould bo thortod at a tlmo 


. . . 7 V 

. . . 5.3 V 

. 0*C to 70*C 

-55*C to 125*C 


4.75 V to 5.23 V 
. . I to 10 

. . * 50 n. 

. . * 50 n. 


switching characteristics, V cc • 5 V, T A • 25*C, N ■ 10 


PARAMETER 

TEST 

FIG. 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

’ mol Mazlmun frequency of Input count pul sat 



10 13 

MHz 

t ,j Profanation delay lima to logical 1 laval from 

Input count pul so to output D 

4 


75 135 

n» 

•j 0 Preparation daloy tlma to logical 0 laval from input 

^ count pulia to output D 

4 


73 135 

ns 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 

4-Bit Shift Register 

2. PHYSICAL CHARACTERISTICS 
2.1 See Sheet 2 

3- PERFORMANCE CHARACTERISTICS 
3-1 See Sheet 5 
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description 

Thii monolithic thift register, utilizing troreistor- 
tronsistor logic (TTl)circuitsinthe fomilior Series 74 
conFigurotion, is composed of four R-S moster-slave flip- 
flops, four AND-OR-INVERT gates, ond four inverter- 
drivers. Internal interconnections of these functions 
provide o versotiie register which performs right-shift 
operations as a serial-in, serial-out register or os a 
dual-source, poro,lel-to-serial converter. A number of 
these registers moy be connected in series to form on 
n-bit register. 

All flip-flops ore simultaneously set to the logical 0 
state by opplying a logical I voltage to the cleor input. 

This condition may be applied independent of the state 
of the clock inpie. 

The flip-flops ore simultaneously set to the logical I 
state from either of two preset input sources. Preset 
inputs 1A through lOare activated during thetime that 
a positive pulse is opplied to present 1 if preset 2 is at 
a logicol 0 level. When the logic levels ot preset I 
ond preset 2 ore reversed, preset inputs 2A rfvough 2D 
ore active. 

Transfer of information to the output pint occurs when 
the clock input goes from o logicol 0 to o logical I. 

Since the flip-flops ore R-S moster-slave circuits, the 
proper informationmust oppeor ot the R-S inputs of eoeh 
flip-flop prior to the rising edge of the clock input wove- 
form. The serial input provides this information for the first flip-flop. The oi4pult of the subsequent flip-flops provide information for 
the remoining R-S inputs. The cleor input ond either preset 1 or preset 2 must be ot a logical 0 when clocking occurs. 

This register is completely compatible for use with TTL ond DTL logic circuits ond when used with other TTL circuits typicol one volt 
noise margins are mointained. Typicol overoge power dissipation is 175 milliwatts, ond propagation delay times from clock to output ore 
typicol I y 40 nonoseconds. 


MVUTM WS'I; WtStl’BWMTtC 0 VJ Cl[»» output 



retszt wMtsit ie wrisit tCMistt i3 •nuti stain clqcs 

mpu7 


positive logic 

High input to cleor sets A, B, C ond Dto logical 0. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply Voltoge (See Note I). 

Input Voltoge V. (See Notes I ond 2). 

in 

Operating Free-Air Temperature Range. 

Storage Temperature Ronge..... 

NOTES: 1. These voltage values ore with respect to network ground terminal. 

2. Input signals must be zero or positive with respect to network ground terminal. 


7 V 

. . 5.5 V 

0*C to 70»C 

-55*C to I50*C 
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recommended operating conditions 


Fon-CXjt from Output. 
Width of Clock Pulse, t^ 

Width of Clear Pulse, t 


p(clock) ‘ 



---- y c | tof) .- 

Width of Preset Pulse, t, ..30 

p(preset) - 

Serial Input Setup Time: 35 

'setup(O).—- 

Seriol Input Hold Time, t^^. 0 

NOTE Is These voltage values are with respect to network ground terminal. 

electrical characteristics (over operating free-air temperature range unless otherwise noted) 


TEST CONDITIONS) 


V CC »MIN 


V CC = MIN 


V CC' M,N ' 'lood'’ 400 ^ 


V„ * MIN, I . . - 16 mA 
CC sink 


V C( . = MAX, V. n = 2.4 V 


MIN TYP MAX 

4.75 5 5.25 

UNIT 

V 

10 


35 

ns 

30 

ns 

30 

ns 

35 

ns 

M 

ns 


PARAMETER 

V in(l) 

Input voltoge required to ensure 
logicol 1 at any input terminal 

V in(0) 

Input voltoge required to ensure 
logical 0 ot any input terminal 

V out(i) 

Logical 1 output voltage 

V out (0) 

Logical 0 output voltoge 

’in(l) 

Logical 1 level inpt* current ot 
any input except Preset 1 and 

Preset 2 

'ln(l) 

Logical 1 level input current at 

Preset 1 and Preset 2 

'in(O) 

Logicol 0 level input current at 
any input except Preset 1 ond 

Preset 2 

'ln(O) 

Logicol 0 level input current ot 

Preset 1 and Preset 2 

'os 

Short-circuit output current^) 

'cc 

Supply current 



■ MAX, V. « 
CC ' In 


V CC = MA *' V in-°- 4V 


- MAX, V. - 
CC m 


V CC‘ MAX ' V out'° 


V cc = MAX 


f For conditions shown os MIN or MAX, use the oppropriate value specified under reeanmended operating conditions. 
1 These typicol volues are at VcC = ■* V, 25*C. 



t These typical volues are at V^j- = 5 V, T^ = 25'C. 

Q Not more than one output should be shorted ot a time. 

switching characteristics, V cc * 5 V, T A ■ 25°C, N • 10 


PARAMETER 

f 

max 

Maximum clock frequency 

, P dl 

Propagation delay time to 
logical 1 level from clock 
to output 

'pdO 

Propagation delay time to 
logical 0 level from clock 
to output 

'pdl 

Propagation delay time to 
logicol 1 level from Preset 
to output 

'pdO 

Propagafion delay time to 
logicol 0 level from clear 
to output 


TEST CONDITIONS 



= 15 pF, R l = 400 0 


C L = 15 pF, 1^=400 n 



MIN TYP MAX 

UNIT 

10 

MHi 

25 40 

ns 

25 40 

ns 

35 

ns 

40 

ns 
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1. DESCRIPTION 

Circuit, Integrated (Dual In-Line Package) 
4-3it Shift Register Right Shift - Left Shift 

2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 2 

3. PERFORMANCE CHARACTERISTICS 

3.1 See Sheets 5.6,7,8 & 9 
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Texas Instrument, Part No. SN7495N 
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NOTES: a. The true-position pin spacing is 0.100 between cen¬ 
terlines. Each pin centerline is located within ±0.010 
of its true longitudinal position relative to pins ( 4 ) 

and (Tl) 

b. All dimensions in inches unless otherwise noted. 

c. This dimension does not apply for solder-dipped 
leads. 

d. When solder-dipped leads are specified dipped area 

<u»-i of *^ e extends from the load tip to ot least 0.020 

mm** 1 inch above the seating plane. 

•• All JEDEC TO-1 16 notes apply. 


/h--w^s vyru IIII ii 0 IHh™ 

OTVO Z 0 00, . - 

r— rrnr.M H lim H-m < end rf) tin VMM ( , 


14-PIN FUNCTIONS 
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description 


Thii monolithic shift register, utilizing transistor-transistor 
logic (TTl) circuits in the familior Series 74 configura¬ 
tion, is composed of four R-S mosfer-slave flip-flops, four 
AND-OR-INVERT gates, one AND-OR gate, and six in¬ 
verter-drivers. Internal interconnections of these functions 
provide a versatile register which will perform right-shift 
or left-shift operations dependent upon the logical input 
level to the mode control. A number of these registers may 
be connected in series to form an n-bit right-shift or left- 
shift register. This register can also be used as a parallel- 
in, parollel-out storage register with gate (mode) control. 

When a logical 0 level is applied to the mode control input, 
the number 1 ANDgatesore enabled and the number 2 AND 
gatesoreInhibited. Inthismode the output of each flip- 
flip is coupled to the R-S inputs of the succeeding flip-flop 
and right-shift operation is performed by clocking at the 
clock I input. In this mode, serial data is entered at the 
serial input. Clock 2 and porallel inputs A through D are 
inhibited by the number 2 AND gates. 

When a logieol I level is applied to the mode control in¬ 
put, the number I AND gates ore inhibited (decoupling the 
outputs from the succeeding R-S inputs to prevent right- 
shift) and the number 2 AND gates ore enobled to allow 
entry of data through porallel inputs A through D and clock 
2. This mode permits parol lei loading of the register or, 
withextemol interconnection, shift-left operation. In this 
mode, shift-left con be accomplished by connecting the 
output of each flip-flop to the porallel input of the previous 
flip-flop (D out to inpui C, end etc.), and serial doto is 
entered at input D. 

Clocking for the shift register is accomplished through the 
AND-OR gate E which permits separate clock sources to be 
used for the shift-right and shift-left modes. If both modes 
con be clocked from the same source, the clock input may 
be applied commonly to clock 1 ond clock 2. Information 
must be present ot the R-S inputs of the master-slave flip- 
flops prior to clocking. 

The shift register is completely compatible with Series 74 
ond Series 15 830 DTL logic families. Averoge power 
dissipation is typically 250 milliwatts. 


■lie 

nilol 

°w. 

10 1 

331 

m 


LU 
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9| 

n 

n 

w 

r 
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mm 

AJ 
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jig 
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Ur 

GND 


positive logic 

Mode control = 0 for right shift 

Mode control = 1 for left shift or parallel load 
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io(0) SEE 

-- TEST 

TABLE 


MOOE 

CONTROL 

SERIAL 

INPUT 


CLOCK I D 
CLOCK 2 


TEST 

MODE CCNT.IOL 
SERIAL INPUT 
INFUT A 
INPUT B 
INPUT C 
INPUT D 
CLOCK I 
CLOCK 2 


TEST TABLE 
APPLY 4.5 V 
CLOCK 2 
NONE 

MODE CONTROL 
MODE CONTROL 
MODE CONTROL 
MODE CONTROL 
NONE 

MODE CONTROL 


APPLY GND 
NONE 

MODE CONTROL 
NONE 
NONE 
NONE 
NONE 

MODE CONTROL 
NONE 


1. Each input it teited teparotely. 


t Arrows indicate actual direction of current flow. 
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d-c test circuits t (continued) 


Mi) SEE 
TEST 
TABLE 


MODE 

CONTROL 

SERIAL 

INPUT 


C 

D 

CLOCK I 
CLOCK 2 


TEST 

MODE CONTROL 
SERIAL INPUT 
INPUT A 
INPUT B 
INPUT C 
INPUT D 
CLOCK 1 
CLOCK 2 


TEST TABLE 

APPLY 4.5 V 
NONE 

MODE CONTROL 
NONE 
NONE 
NONE 
NONE 

MODE CONTROL 
NONE 


APPLY GND 
CLOCK 2 
NONE 

MODE CONTROL 
MODE CONTROL 
MODE CONTROL 
MODE CONTROL 
NONE 

MODE CONTROL 


FIGURE 6 



MODE 


CONTROL 


SERIAL 


INPUT 

A 

A 

8 

B 


C 

C 

D 


CLOCK 1 

D 

CLOCK 2 




















switching characteristics 



PULSE 

.GENERATOR 8 
(See Not* 1) 


LOAD CIRCUIT 2 


TEST CIRCUIT 


(Sam* at Load Circuit I) 


LOAD CIRCUIT 3 
(Some os lood Circuit 1) 

f" LOAD CIRCUIT 4 j 

(Sam* at Load Circuit I) 


hold .hold 


*hold ^hold 


*i ■*> K- 


-H H*-'o 



INPUT A | 

(DATA) I 


i r 


't^up(O) -*J p*-\etup(l)-H 

'hold(0)M— M U—*4 


INPUT 8 t 

(CLOCK I OR 2) ( y /j 

-7- 

'\-UU 


OUTPUTS 
A, 8, C, or D 


t2V J.2V 


^hold(1) 


--3 V 


[1-5 V 1.1.3V 


H , p(« | o« l <) }♦- 



'pdO— 'pdl 

VOLTAGE WAVEFORMS 

NOTES: I. Th* pult* generotori hove th* following chorocteriitici: V^ n “3 V, tj ■ 12 to 16 nt, tg * 3 to 5 nt, and 
Z Quf m 50 O. For pull* generator A : t^* 20 nt and PRR » 500 It Hi. For pult* generator B : t i 15 nt and 
PRR “ 1 MHt. When tetfing vary WIR. 

2. Voltage value! or* with retpect to network ground terminal. 

3. C L includei probe and jig capocitonce. 

FIGURE 9-SWITCHING TIMES 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltt*. V cc (See Not* 1). 7 V 

Input Vcltoge V^ (See Note* 1 and 2).5.5 V 

Operating Free-Air Temperature Range ...0*Cto70*C 

Storage Temperature Range ..-55 # C to 150*C 


recommended operating conditions 



MIN TYP MAX 

UNIT 

Supply Voltage V cc (See Ncde 1):. 

Fan-Out Front Each Output ..• •■••••. 

4.75 5 5.25 

10 

V 

Width of Clock PuIm t . , (See Hour* 9). ............... 

plclock) 

Setup Tima Required at Serial, A, t, C, or D Inputst ^ (See Figure 9) . 

Hold Time Required at Serial, A, 8, C, or D Input* t^^ (See Figure 9). 

Logical 0 Level Setup Time Required at Mode Control t . ...(See Rgure 10) 

(With Reepect to Clock 1 Input) . 

Logical 1 Level Setup Time Required at Mode Control I,,.. (See Flgm 10) 

(With Reepect to Clock 2 input) 

Logical 0 Level Setup Time Required at Mode Control t-... (See Figure 10) 

(With Reepect to Clock 2 Input) ' ’ . 

Logical 1 Level Setup Time Required at Mode Control I-... (See Figure 10) 

(With Reepect to Clock 1 Input) U ' 1 ' . 

ts ns 

ns 

20 10 

ns 

0 -10 

20 

15 

10 

10 

ns 

ns 

ns 

ns 

ns 


NOTES: I. Voltage value* are with reject lo network ground terminal. 

2. Input voltage* mint be zero or positive with reepect to network ground terminal. 

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 


PARAMETER 

TEST 

FIGURE 

TEST CONDITIONS! 

MIN 

TYP MAX 

UNIT 

V ln(1) 

Input voitoge required to ensure 
logical 1 at any input termlnol 

1 «vd3 

V C{ . - MIN 

2 

m 

V ln(0) 

Input voltage requited to eneure 
logical 0 ot ony input terminal 


V C( . - MIN 

0.8 

V 

V out(l) 

Logical 1 output voltage 

1 and 3 

V CC- M,N ' 'lood"* 00 ^ 

2.4 

H 

V out(0) 

Logical 0 output voltage 

2»d 4 

V CC- M,N '',.rk-' 4 " A 

0.4 

fee 

’ln(0) 

Logical 0 level Input current at any 
Input except mode control 

5 

V cc -MAX. V |b . 0.4 V 

-1.4 

mA 

’ln(0) 

Logical 0 level inpU current at 
mod# control 

5 

V cc - MAX, V, n -0.4 V 

-3.2 

mA 

'ln(l) 

Logical 1 level Inptd current ot tmy 


V CC -MAX, V| n “ 2.4 V 

40 

■a 

Input except mode control 

H 

V cc -•MAX, V ]n -5.5 V 

1 

mA 

'*»(*> 

Logical 1 level Input current at 


^CC " MAX, Vj^ * 2.4 V 

80 

>*A 

mode control 

HI 

V-- " MAX, V, -5.5V 

CC In 

1 

mA 

'os 

Short-circuit output current 1 

7 

V C( . - MAX 

m 

-57 

mA 

'cc 

Supply current 

8 

V cc - MAX 

50 f 85 

mA 


f For condition: ibown at MIN or MAX ute the appropriate value decided under recommended operating cor.iltiane. 
I Not more than one outpid ihould be dotted ol a time, 
f This typical value It <t V cc - 5 V, T A = 25*C. 

switching characteristics, Vcc ‘ 5 V, Ta • 25*C. N • 10_ 


PARAMETER 

TE5T 

FIGURE 

TEST CONDITIONS 



f /Minimum shift frequency 

max 

9 

C L - 15 pf, R L «400O 



Ptupogirfion delay time to logical 1 
*pdl level frwn clock 1 or clock 2 to 

outputs 

a 

C^ - 15 pP, R L - 400 O 

24 35 

i 

Preparation delay Jlme to logical 0 
pdO level from clock 1 or clock 2 to 

OArfpcfl 

■ 


24 35 

a 
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1. DESCRIPTION 


Circuit, Integrated (Dual In-Line Package) 
5-Bit Shift Register 

2. PHYSICAL CHARACTERISTICS 

2.1 See Sheet 3. 

3. PERFORMANCE CHARACTERISTICS 

3.1 See Sheet 6. 

4. MANUFACTURER'S NAME AND PART NO. 

Texas Instrument, Part No. SN7496N 


NOTE: Only the item described on this drawing when procurred from 
the manufacturers listed hereon for use. A substitute item 
shall not be used without Engineering approval. 
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description 


The SN7496N consists of five R-S master-slave 
flip-flops connected os a shift register to perform parol lei — 
to-seriol orseriel-to-parollel conversion of binary dot a. 
Since both inputs and outputs to oil flip-flops ore accessi¬ 
ble, parallel-in/parol lei-out or serial-in/serial-osit 
operation may be performed. 

All flip-flopsaresimultaneouslysel to the logical 0 slate 
by applying a logical 0 voltoge to the clear input. This 
condition maybe applied independent of the stote of the 
clock input. 

The flip-flops may be independently set to the logical I 
state by applying a logical I to both the preset input of 
the specific flip-flop and the common preset Input. The 
common preset Input is provided to allow flexibility of 
either setting eoch flip-flop Independently or setting two 
or more flip-flops simultaneously. Preset is also inde¬ 
pendent of the slate of the clock input. 

Transfer of information to the output pins occurs when 
the clock input goes from o logicol 0 to a logicol I. 
Since the flip-flops ore R-S master-slave circuits, the 
properinformotlon must appear ot the R-S inputs of eoch 
flip-floppriorto the rising edge of the clock input volt¬ 
age waveform. The serial input provides this information 
to the first flip-flop, while the outputs of the subsequent 
flip-flops provide information for the remaining R-S in¬ 
puts. The clear input must be at o logicol I and the 
preset input must be at a logical Owhen clocking occurs. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply Voltoge V c(; (See Note I). 

Input Voltoge V (See Notes I end 2).. 

in 

Operotlng Free-Air Temperature Range. 

Storoge Temperature Ronge. 

NOTES: 1. These voltoge values ore with respect to network ground terminal. 

2. Input signals must be zero or positive with respect to network ground terminal. 


. . . 7V 

. . 5.5 V 

0*C to 70*C 
-55°C to 150*C 


































































recommended operating conditions 


Supply Voltoge V QC (See Note i). _ 
Fan-Out from Output .... 
Width of Clock Pul*, t . . . . . 

p(clock) 

Width of Clear Pul*, t , , , 

p(ciear) 

Width of Preset Pulse, t p(prwf ) . 

Social Input Setup Time, t 

letup 

Serial Input Hold lime, f. . . . 


N OTE I: This voltage volue is with respect to network ground terminal. - 

electrical characteristics (over operating free-air temperature range unless otherwise noted) 


MIN TYP MAX 

UNI 

*■75 5 5.25 

V 

10 


35 

ns 

30 

m 

30 

ns 

30 

ns 

0 

ni 


PARAMETER 

lnpc» voltage required to 
ensure logical I at any 
input terminal 

Input voltage required to 
ensure logical 0 at any 
input termin al 

Logical 1 output voltage 

Logical 0 output voltage 

Logical I level Input 
current at anv input except 
Preset (pin ® ) 

Logical 1 level input 
current at Preset (pin ® ) 



’mo) 

Logical 0 level input 
current at otry input except 

Preset (pin @) 

'ln(0) 

Logical 0 level Input 
current ot Preset (pin ® ) 


Short-circuit output 
current $ 

Supply current 


TEST CONDITIONSf 
V cc - MIN 


V C(; - MIN 


V CC" MIN' 'lood “ -A°°pA 
V CC ’ MIN, l lInk -16mA 
V CC = MAX, V |n . 2.4 V 
V CC jMAX| V ln* 5,5v 

V CC ° MAX, V, n -2,4 V 

V C( . x MAX, V |n = 5.5 V 


V C( . - MAX, V |n . 0.4 V 


V C c M MAX, V |n »°.4V 
V CC -MAX, V^xQ 
V cc » MAX 


MIN TYP 
2 


3.5f 

0.22f 0~T 



; srssrir 5 ?g£~ volu# ^ lfl,d ^^ —-»■ 

II Not more then one output should be shorted of a time. 


switching characteristics, V cc ■ 5 V, T A ■ 25°C, N ■ 10 


PARAMETER 

f 

max 

Mretimun clock frequency 

r pdi 

Progogcrlon delay time to 
logical 1 level from 
clock to output 

^pdO 

Propogctlon dslcy time to 
topical 0 level from 
clock to output 

f pd' 

Proporyition delay time to 
logical 1 level from 
preset to output 

f pdO 

Propo jotion delay time to 
logical 0 level from 
preset to output 


TEST CONDITIONS 


C L = 15 pF, R L = 400 n 


C L - 15 pF, R^ = 400 n 


C L = 15 pF, R L > 400 n 


C L = 15 pF, R l > 400 O 


MIN TYP MAX 


10 


25 40 


25 40 
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